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1. Introduction
A-MPR backoff design for intra-band EN-DC is still under discussion[1], [2]. The Pc,max configurations are also need to be considered.  The contribution is to discuss the intra-band EN-DC PCMAX definition.
2. Discussion

A-MPR values are used in establishing the intra-band EN-DC backoff design to pass spurious requirements.  While the PCMAX equations have not yet been agreed, it needs to consider the PCMAX_L to be calculated as a function of the PCMAX_L’s from each cell group (CG) as well as power backoff considerations to meet the emission requirements. It can be seen that PCMAX_EN-DC_L is calculated from PCMAX_L_E-UTRA and PCMAX_L_NR which is similar to that of the inter-band EN-DC in [3][4]. The P_EN-DC_Total can be configured within a range determined by the allowable power reduction of the total power of MCG and SCG.
For intra-band EN-DC, for both synchronous and non-synchronous operation for UE not supporting dynamic power sharing. If the transmissions from NR and E-UTRA do not overlap, then the complete sub-clauses for configured transmitted power for E-UTRA and NR respectively from their own specifications apply with the modifications in [4] sub Claus 6.2B.4.1.3 can be re-used. The lower value between PPowerClass, EN-DC or PEMAX, EN-DC shall not be exceeded at any time by UE.
For the specified configured maximum output power PCMAX_ E-UTRA,c (p) in sub-frame p for the configured E-UTRA uplink carrier can be set within the bounds in inter-band EN-DC, it may also be re-used in intra-band EN-DC:

PCMAX_L_ E-UTRA,c (p) ≤  PCMAX_ E-UTRA,c (p) ≤  PCMAX H _ E-UTRA,c (p)

where PCMAX_L_ E-UTRA,c and PCMAX H _ E-UTRA,c are the limits for a serving cell c as specified in 36.101 sub-clause 6.2.5 modified by PLTE as follows:

PCMAX_L_ E-UTRA,c = MIN { PEMAX, EN-DC , MIN(PEMAX,c , PLTE) – tC_ E-UTRA, c,  (PPowerClass – ΔPPowerClass) – MAX(MPRc + A-MPRc + ΔTIB,c  + TC_ E-UTRA, c + TProSe, P-MPRc)}


PCMAX H _ E-UTRA,c = MIN {PEMAX,c,  PEMAX, EN-DC , PLTE, PPowerClass – ΔPPowerClass}

For the configured maximum output power PCMAX_ NR,c (q) in slot q for the configured NR carrier shall be set within the bounds:

PCMAX_L,f,c,,NR (q) ≤  PCMAX,f,c,NR (q) ≤  PCMAX_H,f,c,NR (q)

where PCMAX_L_ NR,c and PCMAX H _ NR,c are the limits for a serving cell c as specified in 38.101-1 sub-clause 6.2.4  modified by PNR as follows:

PCMAX_L,f,c,,NR = MIN { PEMAX, EN-DC , MIN(PEMAX,c , PNR ) - TC_NR, c,  (PPowerClass – ΔPPowerClass) – MAX(MPRc + A-MPRc+ ΔTIB,c + TC_NR, c + ∆TRxSRS,  P-MPRc) }

PCMAX_H,f,c,NR = MIN {PEMAX,c, PEMAX, EN-DC , PNR , PPowerClass – ΔPPowerClass }

· PLTE and PNR are the linear values for the PLTE and PNR respectively signaled by RRC defined 

· ΔTc_E-UTRA, c = 1.5dB when NOTE 2 in Table 6.2.2-1 in 36.101 applies for a serving cell c, otherwise TC_ E-UTRA,c = 0dB;

· TC_NR,c = 1.5dB when NOTE 3 in Table 6.2.1-1 in 38.101-1 applies for a serving cell c, otherwise TC_NR,c = 0dB;
· ΔTIB,c specified in sub-clause 6.2B.4 for EN-DC, the individual Power Class defined in table 6.2B.1-2 and any other additional power reductions parameters specified in sub-clauses 6.2B.3 and 6.2B.4 for EN-DC are applicable to PCMAX_ E-UTRA,c and PCMAX_ NR,c evaluations.

If the EN-DC UE does not support dynamic power sharing, then the complete sub-clauses for configured transmitted power for E-UTRA and NR respectively from their own specifications 38.101-3 apply with the modifications specified in sub clause 6.2B.3.
When a UE supporting dynamic sharing is configured for overlapping E-UTRA uplink and NR uplink transmissions, the UE can set its configured maximum output power PCMAX_ E-UTRA,c and PCMAX_ NR,c for the configured E-UTRA and NR uplink carriers, respectively, as specified below.  

Proposal 1: For intra-band EN-DC the total configured transmission power for both synchronous and non-synchronous operation for UE supporting dynamic power sharing, UE can configure the total transmission power within the range:

P_EN-DC_Total= MIN { PEMAX, EN-DC ,PPowerClass, EN-DC –AMPREN-DC}
P_EN-DC_Total is the dB value of  [image: image2.png]pEN-DC



, which is used in [38.213] and PEMAX, EN-DC is  p-maxUE-FR1-r15 value signaled by RRC and defined in [36.331]; 
Proposal 2: For intra-band EN-DC, for the UE supporting dynamic power sharing, the AMPREN-DC for serving cell c are specified with those in 38.101-3 subclause 6.2B.2 and subclause 6.2B.3, respectively.
For intra-band EN-DC, it is reasonable that PCMAX_L is composed of the sum of PCMAX_L_LTE and PCMAX_L_NR. The “IF conditions” for Pcmax_EN_DC_L determination of the real Pcmax_LTE and Pcmax_NR may also be used. It also needs further discussions to introduce X_scale concept into intra-band EN-DC that has been introduced in inter-band EN-DC, where PCMAX_L is composed only of PCMAX_L_LTE allowing the UE to drop the NR transmission in a power sharing situation. The determination of X_scale-intra-band is not in the scope of this contribution.
3. Conclusion

In this contribution, we discussed about intra-band EN-DC Pc,max thinking, we have following proposals:
Proposal 1: For intra-band EN-DC the total configured transmission power for both synchronous and non-synchronous operation for UE supporting dynamic power sharing, UE can configure the total transmission power within the range:

P_EN-DC_Total= MIN { PEMAX, EN-DC ,PPowerClass, EN-DC –AMPREN-DC}
-P_EN-DC_Total is the dB value of  [image: image4.png]pEN-DC



, which is used in [38.213] and PEMAX, EN-DC is  p-maxUE-FR1-r15 value signaled by RRC and defined in [36.331]; 
Proposal 2: For intra-band EN-DC, for the UE supporting dynamic power sharing, the AMPREN-DC for serving cell c are specified with those in 38.101-3 subclause 6.2B.2 and subclause 6.2B.3, respectively.
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