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1
Introduction
In the last meeting, a intra-band type1 UE power back-off design WF [1] was approved with three options.
	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.


In this contribution we discuss all the three options and propose that additional A-MPR/MPR power back-off should be designed with UE procesing time advance signaling before LTE PUSCH to assist network reach the best compromise between power back-off and NR delay.
2
Discussions
For option 1,  the present A-MPR is the minimum power back-off value assuming the equal PSD and known RB allocation between LTE and NR in all cases. If some actions could be taken to ensure the known RB allocations to both NR and LTE, the present A-MRP power back-off design would be the best design with the maximum achievable tranmit power. Delayed NR network and faster UEs are the two proposed actions until the last meeting. 
· keep the present A-MPR design and LTE timeline at a cost of NR delay. 
It is unacceptable for most networks as the  NR lose its key advantages in delay even when NR and LTE have the same numerologies since NR could at least achieve K2=3 while this maximum value for LTE is 7.
· Keep the present A-MPR design and NR delay requirement by faster LTE processing capability. 

Faster processing capabiltiy means that UE could delay the calculation of PHR to wait for the NR UL grant, increasing the propability of getting NR RB allocation information. For UE supporting EN-DC, LTE processing capability is faster than the legancy LTE UE. To ensure the lower power back-off and shorter NR delay, faster UE processing capability is mandatory for UE supporting EN-DC.
Proposal 1: To ensure the lower power back-off and shorter NR delay, faster UE processing capability is mandatory for UE supporting EN-DC compared with legency LTE UE.
However, it doesn’t work well all the way. In some exceptional scenarios, LTE can’t utilize the NR RB allocaiton information to calculate it’s A-MPR as shown below.
Scanerio 1: UE has no idea of the NR UL grant considering the limited processing capability when calculating the LTE A-MPR
In this scanerio, UE receive NR UL grant after the the report of LTE PHR due to the limited LTE processing capability. Therefore, it is impossible to derive the maximum power back-off with the present A-MPR design as LTE have no idea of the NR RB allocation.
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fig1 UE has no idea of the NR UL grant considering the limited processing capability when calculating the LTE A-MPR
Scanerio 2: UE has no idea of the NR UL grant even with the best processing capability when calculating the LTE PHR
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fig 2 UE has no idea of the NR UL grant even with best processing capability when calculating the LTE A-MPR
In this scenario, UE has no idea of the NR UL grant even with the best processing capability as the NR UL grant is received until the LTE starts to transmit the PUSCH.
In both scanerio1 and 2, it is impossible to derive the present A-MPR as NR UL grant may be received until LTE has finished the calculation of LTE PHR. Delayed NR network or another A-MPR/MPR design are both potential options to meet the EN-DC RF requirement at a cost of the NR delay or additional power back-off. If delayed NR is acceptable, NR UL grant may be transmited in advance before the UE processing time upper limit, otherwise NR timeline is maintained and another A-MPR with larger total power back-off compared with the present A-MPR is applied.  Obviously, networks will be responsible for deciding what to sacrifice and reach the best compromise. Therefore, it is reasonable to signal UE processing time advance before the PUSCH to enable network decide to sacrifice delay or transmit power.
For option 2, only when the present A-MPR have no application scenarios, a new A-MPR should be designed to replace the present one. However,  based on the above analysis, the present A-MPR is reasonable. 
For option 3, LTE processing time advance should be signaled to assist network reach the best compromise between power back-off and NR delay.
For LTE, maximum value configued between UL grant and PUSCH is 7 among all the TDD UL/DL configurations. Therefore 3bits need to be reserved to indicate the UE LTE processing time advance before LTE PUSCH.
Proposal 2： Additional A-MPR/MPR power back-off should be designed with 3bits UE LTE procesing time advance before LTE PUSCH to reach the best compromise between additional power back-off and NR delay.
3
Conclusions 

In this contribution we have discussed all the three options in [1] and make the following proposal for progressing this topic.
Proposal 1: To ensure the lower power back-off and shorter NR delay, faster UE processing capability is mandatory for UE supporting EN-DC compared with legency LTE UE.
Proposal 2： Additional A-MPR/MPR power back-off should be designed with 3bits UE LTE procesing time advance before LTE PUSCH to reach the best compromise between additional power back-off and NR delay.
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