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1. Introduction
In RAN1 #94bis meeting, the following agreement was achieved for NE-DC.
Agreement:
For NE-DC dynamic power sharing, different maximum transmit power for LTE in subframes where there is a possible overlap and there is not an overlap with NR UL symbol(s) is supported.

· Note: Whether there is a possible overlap or not between LTE and NR UL is assumed to be known on a semi-static basis.

· Note: LTE power is not assumed to vary in a subframe

· FFS: Option 1a, 1b below or some combination of these

· Options 1.5, 2 and 3 below as well as other enhancements to option 1a and 1b can be further discussed

Option 1a:

· For 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.

· 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.

· Implications:

· MCG power is scaled

· Pcmax for LTE power control needs to be modified

Option 1b:

· For NE-DC dynamic power sharing, the following are specified:

· UE is configured with p_LTE for LTE, 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; otherwise, set power LTE limit to Pcmax (p_LTE not considered).

· 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.

· 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.

· Implications:

· MCG power is scaled

· P_cmax for LTE power control needs to be modified and possibly other restrictions

· No capability to keep power same across all subframes if p_LTE is less than Pcmax.

Option 1.5:

· For NE-DC dynamic power sharing, the following are specified:

· UE is configured with p_LTE for LTE, and with p_NR for NR

· Set LTE power limit Pcmax=p_LTE; 

· 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.

· Implications:

· MCG power is scaled

· P_cmax for LTE power control needs to be modified

· LTE power is always limited regardless of overlapped subframes or not

Option 2:

Fast LTE power adjustment as fast as NR for NE-DC with an associated UE capability with the following implications is supported

· PHR for LTE is not adjusted based on this fast power adjustment

· HARQ processing timeline is not changed, and therefore grant can be sent based on a different power assumption than is true for the actual transmission

· LTE will have the same power during a subframe or the subframe will be dropped

· LTE will have potentially significant number of subframes dropped for asynchronous NE-DC

· There is significant impact to the LTE power control procedure

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:

· N2 NR symbols

· (2(*14*[1](3) NR symbols (corresponding to ~[1] ms time difference)

· (2(*14*3(3)  NR symbols (corresponding to ~3 ms time difference)

Where (=0/1/2 for 15/30/60 kHz SCS, respectively

· Note: 3ms is the scheduling delay for LTE sTTI

· Implications:

· PHR for LTE is not adjusted based on this fast power adjustment

· HARQ processing timeline is not changed, and therefore grant can be sent based on a different power assumption than is true for the actual transmission

· There is significant impact to the LTE power control procedure

This contribution presents our views on NE-DC dynamic power based on [1][2]. 
2. Discussion
2.1. On NE-DC dynamic power sharing
For NE-DC dynamic power sharing, it was agreed different maximum transmit power is supported for LTE in subframes where there is a possible overlap and there is not an overlap with NR UL symbol(s). Among option 1a, option 1b, option 1.5, option 2, and option 3 proposed in previous RAN1 meeting, only option 1.5 cannot align with above agreement, as it supports common transmit power no matter whether LTE overlap or non-overlap with NR UL symbols. For option 2 and option 3, a lot of specification work is needed for LTE power control procedure, which shall cause significant impact to UE implementation. 
In addition, as NR is expected to perform fast processing, to minimize the impact to LTE transmission and improve NR transmission performance,  LTE transmit power should be determined first, and then the NR transmit power.  
According to above discussion, option 1a or 1b is preferred.
Proposal 1:
· For NE-DC dynamic power sharing, down-select from the following two options: option 1a or 1b.
3. Conclusion
In this contribution, we present our view on NE-DC power sharing with the following proposal.

Proposal 1:
· For NE-DC dynamic power sharing, down-select from the following two options: option 1a or 1b.
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