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1. Introduction
A-MPR has been defined for intra-band EN-DC in bands 41/n41 and 71/n71.  However, to align with the EN-DC PCMAX definition, A-MPR per cell group is needed.
2. Discussion

A-MPR values are used in establishing the PCMAX lower limit.  While the PCMAX equations have not yet been agreed for EN-DC, the method so far presented in all PCMAX proposals [1], [2], and [3] is for the PCMAX_L is to be calculated as a function of the PCMAX_L’s from each cell group (CG).  For example from [2] shown below, it can be seen that PCMAX_EN-C_L is calculated from PCMAX_L_E-UTRA and PCMAX_L_NR
    PCMAX_ EN-DC _L(p,q) = MIN {10 log10 [pCMAX L_ E-UTRA,c (p) + pCMAX L, f,c,NR(q)], PEMAX, EN-DC ,PPowerClass, EN-DC }.
Currently under consideration in the context of inter-band EN-DC but also related to intra-band EN-DC is that the PCMAX_L is composed only of PCMAX_L_LTE allowing the UE to drop the NR transmission in a power sharing situation, or that the PCMAX_L is composed of the sum of PCMAX_L_LTE and PCMAX_L_NR where the lower limit on total transmission includes both LTE and NR.  Deciding the conditions when each of these two options would apply [4] is not in the scope of this contribution; however, the salient point is that a definition of PCMAX_L per-CG is needed and hence, a definition of A-MPR per-CG is needed.  Conversely, since the composite PCMAX_L is formed by the individual per-CG PCMAX_L terms, then a composite A-MPRDC is not needed.

Observation:  A-MPR per CG needs to be defined, but composite A-MPRDC can be derived from the per-CG values and therefore does not need to be separately defined.

With this observation, we study the current specifications for intra-band EN-DC in Band 71/n71 and in Band 41/n41.

2.1. Intra-band EN-DC in Band 71/n71
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The current definition of A-MPR for intra-band EN-DC for DC_(n)71B is provided in 38.101-3 allowing for simultaneous dual transmission for UE’s that support dynamic power sharing as well as for UE’s that do not support dynamic power sharing.  For UE’s that support dynamic power sharing, an A-MPR equation is provided as shown below.
It can be seen that the specifications define a composite A-MPRDC term.  The underlying assumptions made in deriving this A-MPR equation were

· Knowledge of both LTE and NR allocations is available,

· Single PA,

· PSD’s on both cell groups are equal, and

· Power backoff is taken equally on both cell groups.

· Power backoff is taken with respect to maximum EN-DC power of 23 dBm.
For UE’s that do not support dynamic power sharing, the same equation is used with modification.  Because it cannot be assumed that mutual real-time information exchange is feasible between LTE and NR modems for a UE that does not support dynamic power sharing, worst case assumptions are taken with respect to the unknown parameters of the equation.  These include a worst case assumption of 1 RB allocation on the unknown carrier as well as 1 RB assumption in the power splitting [5].  The result is the following, but it is also noted that a proposal has been provided to improve the A-MPR for UE’s that do not support dynamic power sharing [6] by more carefully optimizing the power split.
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Observation:  For DC_(n)71B, A-MPR for the UE that supports dynamic power sharing are only defined for the composite, but not per-CG.
It is proposed that per-CG A-MPR is defined.  A mechanism similar to that used for UE’s that do not support dynamic power sharing can be used; i.e., it is proposed to introduce LTE and NR terms to represent the power splitting function. Power splitting is required because the simulations used to derive the A-MPR results started with the power of each CG scaled to achieve equal PSD subject to a total power of 23 dBm.  The power was then reduced from this point equally on each carrier until emission requirements could be met.  Therefore, the power reduction or A-MPR was reported against the composite power of 23 dBm but the equal PSD power splitting is not included in the A-MPR.  It therefore is required to be added when computing per-CG backoff.  
A-MPRLTE = CEIL{MA,DC(A) -LTE, 0.5}

A-MPRNR = CEIL{MA,DC(A) -NR, 0.5}

LTE = 10log10(LLCRB,LTE/(LCRB,LTE+LCRB,NR))
NR = 10log10(LLCRB,NR/(LCRB,LTE+LCRB,NR))
Note that A-MPRDC is no longer necessary since the quantity that depends on it, PCMAX_L, is instead derived from the per-CG terms.
2.2. Intra-band EN-DC in Band 41/n41

For intra-band EN-DC in Band 41/n41, A-MPR was derived based on measurements since the reverse intermod is not easily modelled in simulation.  The measurements were supplied in [7].  The measurement setup assumptions were

· Knowledge of both LTE and NR allocations is available,

· Separate PA’s for LTE and NR, each sized for maximum per-CG output of 26 dBm with 4 dB post PA loss,

· 10 dB antenna isolation,

· Power is equal, power backoff is equal on each cell group, PSD is not equal unless the allocation happens to be the same between cell groups,  (Note that equal power on each cell group contradicts the assumptions listed in [8] where equal PSD was agreed).
· Power backoff is taken with respect to 26 dBm on each PA.
Observation:  The A-MPR for EN-DC in Band 41/n41 was derived based on equal power per carrier rather than equal PSD.

The A-MPR equations define separate A-MPR for LTE and NR.  Therefore, it can be anticipated that the PCMAX bound will be formed as a function of the A-MPR’s defined per CG.  
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A power-splitting term is not included in the definition of A-MPR since the power backoff was derived from separate PA’s, with equal power and equal backoff from each PA.  In other words, with PA’s each starting at 26 dBm, their powers were equally reduced until the emission requirements could be met.   At that power level where emissions requirements could be met, the power on each PA was already reduced by at least 3 dB as reported in [7].  Therefore, the A-MPR values represented by the A-MPRIM3 term already have embedded within them a 3 dB power split and since the assumption is equal PSD, no scaling according to allocation is needed.  However, a formulation including the 3 dB in a MAX function might be more accurate even if the particular values for this band all exceed 3 dB.
A-MPRE-UTRA = MAX( A-MPRsingle, E-UTRA, A-MPRIM3, 3)

A-MPRNR = MAX( A-MPRsingle,NR, A-MPRIM3, 3)

Observation:  A-MPR per-CG is already defined for EN-DC in Band 41/n41; however, the A-MPR should include as part of the maximization a 3 dB power split.
3. Conclusion

The relationship between the A-MPR definition for intra-band EN-DC and the PCMAX lower bound has been discussed in this contribution.  It is proposed that A-MPR should be defined per-CG to align with PCMAX and that composite A-MPR definition is not separately needed since the composite PCMAX will be computed based on the per-CG PCMAX values.  In examining the A-MPR definitions for intra-band EN-DC in Band 41 and Band 71, slight modifications are proposed in the accompanying CR in [9]. 
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-	for UE indicating support of dynamicPowerSharing in the UE-MRDC-Capability IE
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where A-MPRDC is the total power reduction allowed (dB),


-	for OFDM:


MA,DC =	10.00 - 11.67*A;		0.00 < A ≤ 0.30


7.10 -  2.00*A;					0.30 < A ≤ 0.80


5.50;								0.80 < A ≤ 1.00


-	for DFT-S-OFDM:


MA,DC =	10.00 - 13.33*A;  	0.00 < A ≤ 0.30


7.00 - 3.33*A;   					0.30 < A ≤ 0.60


5.00;								0.60 < A ≤ 1.00


where
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with LCRB and NRB the number of allocated PRB and transmission bandwidth for the respective CG,








-	for UE not indicating support of dynamicPowerSharing
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where A-MPR is the total power reduction allowed per CG with
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where ÑRB,NR is the transmission bandwidth configuration of the SCG channel for SCS = 15 kHz.








The UE determines the total allowed maximum output power reduction as follows:


For UEs not supporting dynamic power sharing, with backoff applied independently


A-MPRE-UTRA = MAX( A-MPRsingle, E-UTRA, A-MPRIM3 )


A-MPRNR = MAX( A-MPRsingle,NR, A-MPRIM3 )


For UEs supporting dynamic power sharing , with IM# backoff applied equally to E-UTRA and NR


A-MPRE-UTRA = MAX( A-MPRsingle,E-UTRA, A-MPRIM3 )


A-MPRNR = MAX( A-MPRsingle,NR, A-MPRIM3)


where


-	A-MPRsingle, E-UTRAis the A-MPR defined for the E-UTRA transmission in [4]


-	A-MPRsingle,NR is the A-MPR defined for the NR transmission in [2]











1
2

[image: image8.png]e —



[image: image9.png]CEIL{M, ;7. 0.5}



[image: image10.png]CEIL{M, ;7. 0.5}



[image: image11.png]AMPR z = CEIL{M; yz.0.5)



[image: image12.png]AMPR z = CEIL{M; yz.0.5)



[image: image13.png]M, ire



[image: image14.png]M, ire



[image: image15.png]M ve = Ma pe(Anrwe) — dnr



[image: image16.png]M ve = Ma pe(Anrwe) — dnr



[image: image17.png]= _LCRBLTEYD
Avrzwe = Ngp 11e+NRE NE



[image: image18.png]= _LCRBLTEYD
Avrzwe = Ngp 11e+NRE NE



[image: image19.png]Anmawe

2tIcRENE



[image: image20.png]Anmawe

2tIcRENE



[image: image21.png]


[image: image22.png]


[image: image23.png]Aya’

LCRENR
10l0gyo ——""—



[image: image24.png]Aya’

LCRENR
10l0gyo ——""—



