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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
There is no consensus on intra-band EN-DC power control. Adhoc minutes capture views from companies in [2]. Generally 3 solutions are provided in the last meeting, it can be summarised as below:
· Solution1: Total back off with upper limit PEN-DC,total: similar approach as inter-band EN-DC discussion, but the PEN-DC,total shall consider the total back off defined in current spec for UE support dynamic power sharing.

· Solution2: LTE transmit considering no NR transmission, all delta AMPR is compensated on NR side.

· 1dB/dB IMD3 and 2dB/dB as principle to compensate AMPR 
· 2:1 ratio for near/far IMD consideration as principle to compensate AMPR

· Solution3: Use existing AMPR specified in the current spec with UE capability on LTE power control.

Solution 1/2 share the same understanding on the basic principle for intra-band EN-DC: LTE power is determined independent of NR, LTE AMPR is decided by TS 36.101. The difference on Solution1/2 is configured transmitted power definition. Solution 1 set the upper limit as the Ppowerclass minus total backoff, the following power control procedure would be based on such upper limit. Solution 2 provides principle to ensure emission requirement under non-identical PSD case, for the scenario of low LTE transmission power, NR AMPR can be reduced to ensure the total transmit power. The total configured transmitted power shall be decided by Pcmax on each CG.
Solution 3 actually need to delay scheduling on NR or make LTE have faster power control capability. Otherwise, it will cause a large AMPR on LTE side. As captured in the AH minutes, there still no convincing solution for UE don’t have such capability to make LTE faster. Considering the possible revision on LTE spec and large difference on output power performance between UE with different capability, we don’t see the feasibility on solution 3.
So we propose to have the basic principle for intra-band EN-DC as in solution1/2 firstly, then we can decide how to define the configured transmitted power for intra-band EN-DC including the calculation of AMPR.

Proposal 1: RAN4 decides the basic principle for intra-band EN-DC, LTE power is determined independent of NR, LTE use its own MPR to do power control. 
2.2 Configured transmitted power for intra-band EN-DC
2.2.1 Some analysis on solution 1 
In [2], solution1 is described with an example under equal PSD assumption, path loss is supposed to estimate the same on LTE and NR side. Similar as inter-band EN-DC discussion, PEN-DC, total is also defined for intra-band EN-DC with additional consideration on AMPRtotal. It have problems as below:
· It only allows the equal PSD transmission on LTE and NR side, the upper transmit power depends on joint AMPR calculating assuming equal PSD. No solution to ensure emission requirement for un-equal PSD case with even higher total transmit power.
· If LTE adopts AMPR defined in TS 36.101 and the transmit power can be Pcmax,LTE which is larger than PEN-DC, total = Ppowerclass,EN-DC - A-MPRtotal, even though NR is dropped, LTE still need to power scaling to satisfy the PEN-DC, total, it is not aligned with RAN1 spec.
Observation 1: Solution 1 have no solution to ensure emission requirement for un-equal PSD case. When the LTE output power is low, the total transmit power can be higher than PEN-DC, total = Ppowerclass,EN-DC - A-MPRtotal. If Pcmax,LTE is larger than PEN-DC, total, LTE side need power scaling which is not aligned with RAN1.
2.2.2 Some analysis on solution 2
For solution 2, the real transmit power PMCG and PSCG is introduced to calculate the delta AMPR on LTE side. For missing AMPR, it can be compensated on NR side, for excessive back-off AMPR, it can be used to increase NR power. The numerical example is based on the assumption Ppowerclass,LTE=Ppowerclass,NR=Ppowerclass,EN-DC=26dBm, the Pcmax,LTE+ Pcmax,NR is less than Ppowerclass,EN-DC in the example. So there is no procedure for UE to compare the total power with the total configured transmitted power. 
When Ppowerclass,LTE= Ppowerclass,NR=26dBm, Ppowerclass,EN-DC=23dBm, the Pcmax,LTE+ Pcmax,NR could be larger than Ppowerclass,EN-DC. Solution 2 is feasible for both equal PSD case and un-equal PSD case, but the total configured transmitted power is missing.
Since solution 2 defines Pcmax,NR considering the delta backoff coming from LTE side, and the delta backoff introduce the real output power of LTE(PMSG), the total configured transmitted power should be defined by the Pcmax on each CG and Ppowerclass,EN-DC.
Observation 2: Solution 2 is feasible for both equal PSD case and un-equal PSD case, but the total configured transmitted power is missing.

Proposal 2: the total configured transmitted power should be defined by the Pcmax on each CG and Ppowerclass,EN-DC.
3 Conclusion

In this contribution we discussed AMPR for intra-band EN-DC, according to the analysis, we have the following proposals:
Proposal 1: RAN4 decides the basic principle for intra-band EN-DC, LTE power is determined independent of NR, LTE use its own MPR to do power control. 
Observation 1: Solution 1 have no solution to ensure emission requirement for un-equal PSD case. When the LTE output power is low, the total transmit power can be higher than PEN-DC, total = Ppowerclass,EN-DC - A-MPRtotal. If Pcmax,LTE is larger than PEN-DC, total, LTE side need power scaling which is not aligned with RAN1.
Observation 2: Solution 2 is feasible for both equal PSD case and un-equal PSD case, but the total configured transmitted power is missing.

Proposal 2: the total configured transmitted power should be defined by the Pcmax on each CG and Ppowerclass,EN-DC.
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