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1. Introduction

In this contribution we discuss how to specify the EN-DC Pcmax in the context of inter-band combinations, following RAN plenary WF in [1].
2. Discussion
The WF in [1] suggest the following:
· Use the RAN4 endorsed CR in R4-1811484 on Inter-band EN-DC configured Output power as a starting point and continue improving requirement in TS38.101-3 in the RAN4 meetings
· to prevent unnecessary NR dropping for dynamic power sharing EN-DC UEs when there is ’real’ power left from LTE UL
· The following conditions should be used when improving the RAN4 Inter-band EN-DC Configured Output Power requirements:
· UE is allowed to drop NR only if the power scaling applied to NR means that the difference between scaled and unscaled NR UL power is more than XdB. In other cases the UE does power scaling of NR UL.
· X dB is RRC configured parameter with 4 fixed values and X is [0, 2, 4 or 6] dB. The UE has to be able to support all these 4 configurable X values.
· This threshold X dB does not limit the UE performance but only defines the UE minimum performance (i.e. UE can perform better than the minimum performance)
· Handling of partial overlap needs to be addressed (including possibility to leave this up to the UE implementation)
· Handling of multiple NR UL carriers needs to be addressed (including possibility to leave this up to the UE implementation)
The main issue was the fact that while in power limited case, NR can be scaled to zero. That was the case due to the lack of any other specified rule by RAN1 in TS38.213. Since we have now an instrument to monitor the scaling magnitude in 4 steps, we can use it to create the appropriate range for this case: NR scaled, but transmitted.

One possible approach would be the following:
NR has its own Pcmax range as follows that can be modified to account for the finite scaling value XNR, c :
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 sub-clause 6.2.4 of 38.101-1 modified by PNR as follows:

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

Bottom line, we are proposing to implement the NR scaling values as XNR, c that can be interpreted as a relaxation of the lower limit PCMAX_L,f,c,,NR. , with  XNR, c = 0dB when there is no scaling, or scaling values are not signalled by the network.
Proposal 1: Implement the NR scaling values as XNR, c that can be interpreted as a relaxation of the lower limit PCMAX_L,f,c,,NR. 
Following the above proposal, we can re-write the EN-DC inter-band PCMAX_ EN-DC _L(p,q) conditional scaling applicability as follows:
The total UE configured maximum output power PCMAX (p,q) in a subframe p of CG 1 and a scheduling unit (slot) q of CG 2 that overlap in time shall be evaluated for each Teval over the TREF and respect the following upper and lower limits for synchronous and asynchronous operation unless stated otherwise:

PCMAX_ EN-DC _L (p,q)  ≤  PCMAX (p,q)  ≤  PCMAX_ EN-DC _H (p,q)

With
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}
And:
If 10 log10 [pCMAX L _ E-UTRA,c (p) + pCMAX L,f,c,,NR c(q)] > MIN { PEMAX, EN-DC ,PPowerClass, EN-DC}

           Then 

            // Power limited case
                         If {NR transmission is dropped}
                                  // E-UTRA transmission only

                                   Then

                                    PCMAX_ EN-DC _L(p,q) = MIN {10 log10 [pCMAX L _ E-UTRA,c (p) ], PEMAX, EN-DC ,PPowerClass, EN-DC}

                                     Else

                                    // NR is scaled down but transmitted (xNR, taken into account)
                                     PCMAX_ EN-DC _L(p,q) = MIN {10 log10 [pCMAX L _ E-UTRA,c (p) + pCMAX L,f,c,,NR c(q) - xNR, c], PEMAX, EN-DC ,PPowerClass, EN-DC}
                               End;


Else
              // Normal case – no power issues
                   PCMAX_ EN-DC _L(p,q) = MIN {10 log10 [pCMAX L _ E-UTRA,c (p) + pCMAX L,f,c,,NR c(q) ], PEMAX, EN-DC ,PPowerClass, EN-DC}
End;

Proposal 2: Implement in the baseline CR in [3]  the EN-DC  lower Pcmax limit as follows:
If 10 log10 [pCMAX L _ E-UTRA,c (p) + pCMAX L,f,c,,NR c(q)] > MIN { PEMAX, EN-DC ,PPowerClass, EN-DC}

           Then 

            // Power limited case
                         If {NR transmission is dropped}
                                  // E-UTRA transmission only

                                   Then

                                    PCMAX_ EN-DC _L(p,q) = MIN {10 log10 [pCMAX L _ E-UTRA,c (p) ], PEMAX, EN-DC ,PPowerClass, EN-DC}

                                     Else

                                    // NR is scaled down but transmitted (xNR, taken into account)
                                     PCMAX_ EN-DC _L(p,q) = MIN {10 log10 [pCMAX L _ E-UTRA,c (p) + pCMAX L,f,c,,NR c(q) - xNR, c], PEMAX, EN-DC ,PPowerClass, EN-DC}
                               End;


Else
              // Normal case – no power issues
                   PCMAX_ EN-DC _L(p,q) = MIN {10 log10 [pCMAX L _ E-UTRA,c (p) + pCMAX L,f,c,,NR c(q) ], PEMAX, EN-DC ,PPowerClass, EN-DC}
End;

Finally, we believe that the above functionality is accepted in RAN4, then RAN4 should inform RAN1.
Proposal 3: Send LS to RAN1 to inform about the above Pcmax requirement implementation decision.

3.  Conclusion
The following proposals were presented:
Proposal 1: Implement the NR scaling values as XNR, c that can be interpreted as a relaxation of the lower limit PCMAX_L,f,c,,NR. 
Proposal 2: Implement in the baseline CR in [3]  the EN-DC  lower Pcmax limit as follows:

If 10 log10 [pCMAX L _ E-UTRA,c (p) + pCMAX L,f,c,,NR c(q)] > MIN { PEMAX, EN-DC ,PPowerClass, EN-DC}

           Then 

            // Power limited case
                         If {NR transmission is dropped}
                                  // E-UTRA transmission only

                                   Then

                                    PCMAX_ EN-DC _L(p,q) = MIN {10 log10 [pCMAX L _ E-UTRA,c (p) ], PEMAX, EN-DC ,PPowerClass, EN-DC}

                                     Else

                                    // NR is scaled down but transmitted (xNR, taken into account)
                                     PCMAX_ EN-DC _L(p,q) = MIN {10 log10 [pCMAX L _ E-UTRA,c (p) + pCMAX L,f,c,,NR c(q) - xNR, c], PEMAX, EN-DC ,PPowerClass, EN-DC}
                               End;


Else
              // Normal case – no power issues
                   PCMAX_ EN-DC _L(p,q) = MIN {10 log10 [pCMAX L _ E-UTRA,c (p) + pCMAX L,f,c,,NR c(q) ], PEMAX, EN-DC ,PPowerClass, EN-DC}
End;

Proposal 3: Send LS to RAN1 to inform about the above Pcmax requirement implementation decision.
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