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1 Introduction
LS[1] was approved in RAN#81 meeting to further discuss intra-band EN-DC power control in RAN4.The main issue for intra-band EN-DC is the AMPR problem. If LTE cannot get the NR UL grant information, the worst assumption on AMPR would deteriorate performance on Pcell. Since RAN1 sent LS to RAN4 to inform they do not intend to change the current assumption, we need to consider the intra-band EN-DC power control with no RAN1 spec changes.
This paper provides views on intra-band EN-DC power control.
2 Discussion

2.1 Intra-band EN-DC power control
In the last RAN4 meeting, WF[3] was approved with options to handle with the AMPR back-off design:
	· Option 1: Keep present A-MPR power back-off design

· Accommodate RAN4 original assumption, LTE and NR modems know each other’s allocations, by, e.g., delayed NR network or faster UEs

· Option 2: Change A-MPR power back-off design

· Option 3: Additional A-MPR power back-off design(s) with UE signaling to select and apply one

· New UE capability signaling of X bits to be agreed

Note: Other options are not precluded.


Option 1 and option 3 can be classified as the same type, LTE need to consider joint AMPR when doing power control. For option1/3, there would be 2 cases for LTE to calculate AMPR:

· Case 1:LTE can catch up with the NR UL grant and use the NR RB allocation to calculate the joint AMPR

· Case 2:LTE cannot catch up with the NR UL grant use the worst RB allocation to calculate the joint AMPR
Case1 actually need to delay scheduling on NR or make LTE have faster power control capability. Otherwise, case2 will cause a large AMPR on LTE side. It will have impact on Pcell performance.
So we propose to leave LTE do power control assuming no NR transmission, it means LTE use the MPR+AMPR on its own RAT. It can ensure the output power on Pcell without potential excessive power back off.
Proposal 1: for intra-band EN-DC, LTE power is determined independent of NR, LTE use its own MPR to do power control. 
LTE determines its power assuming no NR transmission, then LTE send the power control result to NR side, NR need to calculate the AMPR to do the joint power control. Since LTE doesn’t consider NR allocation but NR consider LTE allocation, it is not aligned with the assumption on same PSD between LTE and NR, then there would be risk on the emission requirement. RAN4 may need additional AMPR definition on NR side for intra-band EN-DC.
In the last meeting, there is discussion on NR drop issue for intra-band EN-DC. For TDD-TDD intra-band EN-DC, UE only support collocated and sync operation in Rel-15, so it can assume same PSD between LTE and NR, if the sum of LTE power and NR power exceed Pcmax,ENDC, NR is allowed to scale its output power which may cause PSD difference between LTE and NR. Since the coverage is the same for LTE and NR, the gNB may have problem on demod NR signal. We need to find out the threshold X for gNB to demod NR signal and for UE to avoid frequently NR drop, if the scaled NR power exceed X, we can drop NR. It may need further discussion on the X value. But at least NR is allowed to drop when there is no power left for NR which means LTE transmit power≥Pcmax.EN-DC.
Proposal 2: Additional AMPR for NR side should be considered in RAN4, and NR is allowed to drop when there is no power left for NR.
For the additional AMPR on NR side, we propose to add the AMPR difference for LTE side into NR side to ensure the total power.
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 single AMPRLTE on its own RAT defined in TS 36.101. The difference can be defined as follows:

DiffLTE= MA,LTE,optimal​-AMPRLTE,single
MA,LTE,optimal= MA,NR
Then the difference for LTE side can be added into NR side:

MA,NR’= MA,NR+DiffLTE
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
NR could be dropped. 

Proposal 3: For the additional AMPR on NR side, the AMPR difference for LTE side could add into NR side to ensure the emission requirements.
3 Conclusion

In this contribution we discussed AMPR for intra-band EN-DC, according to the analysis, we have the following proposals:
Proposal 1: for intra-band EN-DC, LTE power is determined independent of NR, LTE use its own MPR to do power control. 
Proposal 2: Additional AMPR for NR side should be considered in RAN4, and NR is allowed to drop when there is no power left for NR.

Proposal 3: For the additional AMPR on NR side, the AMPR difference for LTE side could add into NR side to ensure the emission requirements.
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