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1 Introduction
Since LTE modem cannot introduce NR RB allocation into power control procedure, we may also have some other method to optimize AMPR configuration. This paper provides some discussion on AMPR(1) for UE supporting dynamic power sharing.
2 Discussion

2.1 Agreement in the last meeting
Intra-band EN-DC AMPR was defined in the last RAN4 meeting, for UE supporting dynamic power sharing, AMPR(1) was defined assuming LTE and NR modems know each other’s allocation. For UE not supporting dynamic power sharing, AMPR(2) was defined assuming LTE and NR modems don’t know each other’s allocation. An LS was sent to RAN1 to illustrate the potential discrepancy on AMPR1. In TS 38.213, dynamic power sharing was specified with the single direction information transfer, the principle for power sharing between LTE and NR was to reduce or drop NR power to satisfy LTE side. For the discrepancy issue on power control, RAN1 send reply LS as follow:
	RAN1 reply LS in R1-1807974:

The RAN1 majority view is that the RAN4 definition is not consistent with the RAN1 power control design while three companies in RAN1 think that the RAN4 definition is not inconsistent with RAN1 power control design. The basic design principle for the RAN1 power control agreements was that LTE processing times in EN-DC are the same as in LTE CA and LTE DC, while NR processing times are faster and therefore either the calculation of transmission power for LTE cannot take into account the RB allocation(s) of simultaneous NR transmission(s), or the calculation of transmission power for LTE cannot take into account both the presence and RB allocation(s) of simultaneous NR transmission(s), at least in the following cases:

· when the NR grant is less than 4ms in advance

· when the overlapping NR transmission incudes HARQ ACK/NAK corresponding to DL grant(s) less than 4ms in advance

· when either NR uses PUSCH mapping Type B or LTE and NR use different numerologies, or both, so multiple NR transmissions overlap with a single LTE subframe and those NR transmissions cannot be scheduled in the same DL control monitoring occasion 4ms earlier (in which case, in order to meet the LTE 4ms processing time, some NR grants may have to be even more than 4ms in advance).

This assumption holds whether or not the UE is dynamic power sharing capable. RAN1 is not planning to change this assumption and the RAN1 preference is to have the same assumptions between RAN1 and RAN4 for the EN-DC power control framework. RAN1 would like to understand the feasibility of aligning the power control framework from the RAN4 perspective.


The reply LS confirm the discrepancy on power control for UE supporting dynamic power sharing, the allocation information only can be transferred from LTE to NR , it is because NR processing times are faster and LTE cannot do power control after receive NR information even if NR can transfer information to LTE.

AMPR(1) for DC_(n)71B was defined as below, DC_(n)41AA is also specified with AMPR(1) and AMPR(2) reflected on AMPRIM3 which is similar with DC_(n)71B:
	For DC_(n)71B with configured with network signaling values as per Table 6.2B.3.1.1-1 the allowed A-MPR is defined by

-
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 AMPR(2) that UE not supporting dynamic power sharing, 1RB is assumed for the unknown side as follow for DC_(n)71B, DC_(n)41 is also in the similar way:
	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.


ΔLTE and ΔNR are only specified for DC_(n)71 to do the power division to ensure the total transmitted power not exceed Ppowerclass_ENDC-AMPR, actually it also needs to add into other intra-band EN-DC combinations.
2.2 AMPR for dynamic power sharing UE
AMPR for intra-band EN-DC is used to calculate the Pcmax,LTE and Pcmax,NR to do the power control for different physical channel, then UE will compare the total transmit power with the Ppowerclass,EN-DC to make sure the transmit power will never exceed that value during the overlapped time slot.
Since the calculation of transmission power for LTE cannot take into account both the presence and RB allocation(s) of simultaneous NR transmission(s), LTE modem is supposed to assume 1RB allocation for NR side which ensure the spurious requirement when LTE transmission is overlapped with NR. The current intra-band EN-DC AMPR in the spec should be revised for dynamic power sharing UE since RAN1 decides keep the assumption for dynamic power sharing. 
Observation: The current intra-band EN-DC AMPR in TS 38.101-3 should be revised for UE supporting dynamic power sharing.
2.2.1 From LTE perspective

If we take the current DC_(n)71 AMPR definition as example, we can define AMPRDC assuming 1RB allocation on NR side:
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ALTE=(LCRB,LTE+1)/(NRB,LTE+NRB,NR)
The total AMPR is obtained under the assumption of LCRB,LTE+1RB, but when UE do the power division based on the same PSD principle, the current spec assumes full RB allocation on NR side as ΔLTE. We calculate the AMPR assuming the NR allocation for the worst case, actually it will cause much more AMPR than the actual AMPR which is needed. It will interfere the uplink coverage for intra-band EN-DC dual uplink operation.
For NR, 4 BWPs is configured by RRC with corresponding frequency and bandwidth. In fact, the RRC configuration can be transferred from NR to LTE, and LTE can use the information into power control and AMPR calculating. When UE do the power division, the largest BWP bandwidth can be used for calculatingΔLTE:
△LTE=10log10[LCRB,LTE/(LCRB,LTE+BWBWP,max)]
Where BWBWP,max is one of the 4 BWPs configured by RRC which have the largest bandwidth.

Then we can get the AMPR on LTE side:

MA,LTE=MA,DC(ALTE)-△LTE
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2.2.2 From NR perspective
Since NR can get the RB allocation of LTE side, AMPRDC can be defined as the current spec at the first place as follows:
ANR=(LCRB,LTE+LCRB,NR)/(NRB,LTE+NRB,NR)

MA,NR=MA,DC(ANR)

In fact, NR knows the difference between the optimal AMPRLTE and the worst AMPRLTE which assume 1RB NR allocation. The difference can be defined as follows:
DiffLTE=MA,LTE -MA,LTE,optimal

MA,LTE,optimal= MA,NR
The AMPR difference for LTE side can be added into NR side to ensure the total transmit power, so the AMPRNR can be further reduced as follows:

MA,NR’= MA,NR-(MA,LTE -MA,NR)
To ensure the PSD is relatively identical on LTE and NR side, we can take the procedure as below:
If PSCG(i2)/LCRB,NR- PMCG(i1)/LCRB,LTE>XdB
MA,NR’’= MA,NR’ +X*LCRB,NR
AMPRNR’’=CEIL{ MA,NR’’,0.5}

AMPRNR=max{AMPRNR’’，MPRf,c,NR+AMPRf,c,NR}
Where MPRc,NR and AMPRc,NR is defined in TS 38.101-1 section 6.2.4.
Proposal 1: the power division to ensure the transmitted power not exceed the Ppowerclass-AMPR should be considered for all DC combinations.
Proposal 2:Intra-band ENDC AMPR for dynamic power sharing UE should specified as in the paper.
3 Conclusion

In this contribution we discussed AMPR for intra-band EN-DC, according to the analysis, we have the following observations and proposals:
Observation: The current intra-band EN-DC AMPR in TS 38.101-3 should be revised for UE supporting dynamic power sharing.
Proposal 1: the power division to ensure the transmitted power not exceed the Ppowerclass-AMPR should be considered for all DC combinations.

Proposal 2:intra-band EN-DC AMPR for dynamic power sharing UE should specified as in the paper.
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