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Overview
In [1], there specifies RAN1 targets for realizing option 4:
	Further details for each WG are shown in below
· RAN1
· Option 4:
· Evaluate whether new design on power control, multiplexing, etc. for both LTE & NR specs
· Strive for minimum RAN1 specification impact
· Some (limited) RAN1 meeting time is expected



For NE-DC dynamic power sharing, there are three main directions suggested:
· Option 1 [2] – [6]: Additional semi-static scaling function on LTE Pcmax is introduced to guarantee a reserved power for NR.
· Option 2 [7] – [9]: Reuse 38.213 dynamic power sharing design for EN-DC but set MCG to NR and SCG to LTE.
· Option 3 [10]: A time threshold is introduced for UE to dynamic power sharing as option 2. If NR grant comes later than the time threshold, there is UE exception handling.  

The three options represent different degrees of trade-off between UE processing consideration and the spec impact per the guidance from RAN Plenary. While the final goal is to achieve one (merged) design of consensus, it is suggested to start with specification for each of the options so that companies can conduct further technical comparison for the final design in RAN1 #95.

Specification for Option 1: Semi-static scaling function on LTE Pcmax
For option 1, how to set the semi-static scaling function on LTE Pcmax should be specified. Accordingly, the following proposal suggested by [5] can be considered:

Proposal 1: For option 1 of NE-DC dynamic power sharing, the following are specified:
· UE is configured with p_LTE for LTE, r(<=1), and with p_NR for NR
· For an LTE subframe that overlaps with any possible NR UL symbol(s), set LTE power limit Pcmax=p_LTE*r; otherwise, set power LTE limit Pcmax=p_LTE.
· A possible NR UL symbol is identified as an NR symbol configured as flexible or UL based on cell-specific or UE-specific (if configured) tdd_UL_DL_Configuration_Common/dedicated.
· FFS dynamic SFI based on DCI format 2_0
· The remaining power up to p_NR is allocated to NR by setting NR power limit as Pcmax= min(p_NR, p_total-p_lte_actual) where p_lte_actual is the power allocated to LTE.

Specification for Option 2: Dynamically reducing LTE power for overlapped NR ULs
Regarding that SUO operation is suggested for NE-DC, an analogous UE capability design as EN-DC dynamic power sharing can be introduced.

Proposal 2: SUO Case 1 operation is supported if UE cannot support NE-DC dynamic power saving
· FFS: UE capability report design for the incapability of NE-DC dynamic power saving

Specification for Option 3: Conditionally reducing LTE power for overlapped NR ULs
For Option 3, quoted from [10] below, there are two possible specifications. One is related to the time threshold candidates and the other is related to UE handling if the time threshold is not complied with.

	· UE calculates LTE power based on LTE power control formula and PCMAX,c  without any consideration of NR UL transmission 
· UE calculates NR power based on NR power control formula and PCMAX,c  without any consideration of LTE UL transmission
· If UE receives the NR UL transmission in time during the LTE Tx power calculation, 
· UE will re-calculate the Tx power based on NE-DC dynamic power sharing rule and RAN4 MPR/A-MPR definition
· NE-DC Power scaling rule – 
· If the total power of LTE and NR at some symbols exceeding the UE power class, UE would scale down the whole subframe of LTE Tx power.  How the LTE power is scaled would be the UE implementation.    
· Otherwise
· Alt 1: UE implementation choice of scaling the transmit power If the UE output power at some OFDM symbols exceeds the maximum power of the UE power class for NE-DC.  
· Alt 2: UE drop LTE UL transmission 






Proposal 3: For option 3, the threshold on the time difference from the end of the last symbol of NR PDCCH carrying NR UL scheduling to the start of the first overlapping LTE UL above which UE can scale LTE power is reported by the UE from the following candidate values:
·  NR symbols
·  NR symbols (corresponding to ~[1] ms time difference)
·  NR symbols (corresponding to ~3 ms time difference)
where  for 15/30/60 kHz SCS, respectively
· Note: 3ms is the scheduling delay for LTE sTTI

Proposal 4: For option 3 of NE-DC dynamic power sharing, UE doesn’t expect the time difference from the end of the last symbol of NR PDCCH carrying NR UL scheduling to the start of the first overlapping LTE UL is smaller than the reported capability for the case scaling LTE power is required.
Conclusion
With the following specifications, the following proposals finally suggested:
Proposal 5: For NE-DC dynamic power sharing is supported.
Proposal 6: RAN1 to decide/merge the final design from the following 3 options for NE-DC dynamic power sharing in RAN1 #95:
· [bookmark: _GoBack]Option 1: Additional semi-static scaling function on LTE Pcmax is introduced to guarantee a reserved power for NR.
· Option 2: Reuse 38.213 dynamic power sharing design for EN-DC but set MCG to NR and SCG to LTE.
· Option 3: A time threshold is introduced for UE to dynamic power sharing as option 2. If NR grant comes later than the time threshold, there is UE exception handling.  
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