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1. Introduction
In this contribution, we discuss remaining issues related to LTE/NR DC (considering both case of LTE PCell and NR PCell).
2. Discussion on A-MPR for EN-DC
In the previous meeting, A-MPR in intra-band is discussed to align the gap between RAN1 and RAN4 if any. 
The following proposals were discussed:
· Alt.1: LTE computes A-MPR without accounting for NR scheduling. If NR later needs to perform considerable power scaling, a UE may drop NR. 
· This option does not seem to be aligned with RAN4’s agreement on equal power scaling. 
· Alt 2: LTE computes A-MPR with accounting for NR scheduling if possible. If it cannot, it computes A-MPR without considering NR scheduling. If NR later needs to perform considerable power scaling, a UE may drop NR. 
· This option is more aligned with RAN4’s agreement in our view. 
Our general preference is to respect both RAN1 and RAN4’s agreements, where Alt 2 seems more aligned with that direction. To clarify some FFS points related to Alt 2, we propose the following:  
· Alt.3: When NR grant is earlier than LTE grant for uplink scheduling for a given slot, LTE takes NR scheduling into account for A-MPR computation. If NR grant is not available upon LTE grant timing, LTE computes A-MPR without considering NR scheduling. Later, if NR later needs to perform considerable power scaling, a UE may drop NR – the same rule of inter-band DC power scaling/dropping can be followed in this case. 
We do not necessarily see the necessity of introducing fast LTE UE processing capability or configurability of different mode (e.g., Alt 1 and Alt 3) at this late stage. 
Proposal 1: Adopt the following for A-MPR handling in intra-band DC.
· When NR grant is earlier than LTE grant for uplink scheduling for a given slot, LTE takes NR scheduling into account for A-MPR computation. If NR grant is not available upon LTE grant timing, LTE computes A-MPR without considering NR scheduling. Later, if NR later needs to perform considerable power scaling, a UE may drop NR – the same rule of inter-band DC power scaling/dropping can be followed in this case. 

3. Power sharing for NE-DC
For EN-DC, dynamic power sharing and semi-static power sharing are supported. In dynamic power sharing, when a UE reaches its maximum power, power scaling occurs at NR side instead of LTE side. It has two benefits. First, as LTE is PCell, it minimize the impact on the coverage of PCell. Secondly, the approach is more feasible from UE processing perspective where LTE processing time (e.g., 4msec) is generally larger than NR processing time. Thus, from NR perspective, power scaling in consideration of LTE scheduling is feasible. For the case of NR-LTE DC where NR is PCell, it is still important to keep PCell coverage intact. Thus, it can be considered to reduce UE power on LTE side instead of NR side. Yet, this can lead very tight processing time at LTE side as NR processing time is shorter. Figure 1. illustrates the issue. 
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Figure 1. Illustration of SCG power scaling in NE-DC
Not to impact on UE processing time on LTE side, we can consider the following options in case of dynamic power sharing between NR and LTE.
(1) Same as LTE-NR DC, power scaling occurs at NR side only without affecting LTE side. The main drawback of this approach is that the coverage of PCell may not be guaranteed.
(2) Power scaling occurs at LTE side assuming NR would not schedule any PUSCH/PUCCH with shorter processing than LTE. In other words, the network ensures scheduling NR side PUSCH/PUCCH in advance (e.g., more than or equal to 4msec before) such that a UE can scale power at LTE side without tighter processing time. It is however noted that some LTE UEs (e.g., with sTTI capability) may support faster processing time in such case power scaling at LTE side seems also feasible. 
(3) Power scaling occurs at ‘later’ scheduled uplink transmission regardless of NR or LTE. In other words, ‘earlier’ scheduled transmission has higher priority. For example, in Figure 1, as LTE schedules the colliding UL before, LTE transmission is protected. This is to ensure a UE is not required to support tighter processing time budget for dynamic power sharing. 
(4) NR power is guaranteed with X which can be signaled to UEs. LTE power is limited with Pcmax – X, and if LTE and NR is not scheduled for simultaneous transmission, NR power can be used up to Pcmax. The unused power by LTE from available power to LTE can be applied to NR scheduling. In other words, depending on LTE power, NR can use more than X. This approach can guarantee minimum coverage of NR PCell by configuring appropriate X. At the same time, as LTE does not reduce the power based on NR scheduling, processing time requirements can be relaxed.  
Proposal 2: Aim to minimize the impact of coverage of PCell even for NR PCell case. If LTE processing cannot be tightened, guaranteed power to each CG (particularly, guaranteed power allocation on NR) can be considered. 
4. Conclusion
Proposal 1: Adopt the following for A-MPR handling in intra-band DC.
When NR grant is earlier than LTE grant for uplink scheduling for a given slot, LTE takes NR scheduling into account for A-MPR computation. If NR grant is not available upon LTE grant timing, LTE computes A-MPR without considering NR scheduling. Later, if NR later needs to perform considerable power scaling, a UE may drop NR – the same rule of inter-band DC power scaling/dropping can be followed in this case.
Proposal 2: Aim to minimize the impact of coverage of PCell even for NR PCell case. If LTE processing cannot be tightened, guaranteed power to each CG (particularly, guaranteed power allocation on NR) can be considered.
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