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1 Introduction

In RAN1#94b, the followings are agreed for power control in NE-DC:

Agreement:
Rel-15 NE-DC supports the following cases that have been defined for EN-DC:

· SUO case 1 and case 2 operation

· Semi-static power allocation

· Dynamic power sharing

· Type 1 and Type 2 defined for EN-DC are also defined for NE-DC

Agreement:
For SUO Case 1, functionality for EN_DC can be reused

Agreement:
For NE-DC, the parameters P_LTE and P_NR specified for EN_DC power sharing can be reused.

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

This contribution discusses options for dynamic power control in NE-DC which were provided in last RAN1 meeting and provided our views on those options for NE-DC.
2 NE-DC dynamic power sharing 
In last RAN1 meeting, several options were discussed to support dynamic power sharing for NE-DC. Our views on each option captured in [1] are as follows:
- Option 1a: LTE Pcmax is restricted by p_LTE for a subframe where no NR UL transmission is expected e.g., DL slots. In such subframes, power for LTE can be guaranteed. LTE Pcmax is restricted by p_LTE*r (r <=1 is semi-statically configured per a subframe) in a subframe that can be possibly overlapped with a NR UL transmission. Thus, power for NR can be guaranteed by reducing LTE Pcmax by configuring r<1 for such subframes and power availability up to p_LTE*r can also be guaranteed for LTE. Furthermore, taking into account NR PDCCH processing time, a NE-DC UE can be aware of a non-existence of NR UL transmission even in the subframe that can be possibly overlapped with the NR UL transmission. In such case, p_LTE instead of p_LTE*r can be applied for a subframe which can increase LTE transmission power.
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Figure 1: One example for Option 1a.

- Option 1b: LTE Pcmax is restricted by p_LTE in a subframe that can be possibly overlapped with NR UL transmission. But, LTE Pcmax is maintained for other subframes where no NR UL transmission is expected. LTE transmission power as well as NR transmission power can be guaranteed similar to Option 1a. Thus, in terms of specification and performance, it is not much different from Option 1a. Furthermore, similar to what is discussed for Option 1a, NR PDCCH processing time can be taken into account.
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Figure 2: One example for Option 1b.
- Option 1.5: LTE Pcmax is maintained across all subframes by setting the maximum power as p_LTE which may result in LTE coverage limitation in all subframes. On the other hand, NR UL transmission power can be always guaranteed with limited LTE Pcmax. Furthermore, similar to Option 1a, NR PDCCH processing time can be taken into account. This option is simple but also inefficient.
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Figure 3: One example for Option 1.5.
- Option 2: For this option, fast LTE power processing is necessary. But, it was agreed that a UE is not expected to be configured with sTTI and/or shortened processing time operation on a carrier that is part of an EN-DC configuration in Rel-15. Thus, fast LTE power processing cannot be considered at least in Rel-15 NE-DC configuration. Also, it should be clarified how to handle an ongoing LTE transmission when NR UL scheduling is occurred during the ongoing LTE transmission taking into account the agreement that LTE power is not assumed to vary in a subframe.
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Figure 4: One example for Option 2.

- Option 3: In this option, NR processing time is considered in order to adjust LTE transmission power. On the other hand, similar to Option 2, it should be clarified how to handle an ongoing LTE transmission when NR UL scheduling is occurred during the ongoing LTE transmission taking into account the agreement that LTE power is not assumed to vary in a subframe.
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Figure 5: One example for Option 3.

Depending on the discussion about various options on the table, a combination of either Option 1a or Option 1b and Option 3 can be considered taking into account a semi-static configuration for LTE Pcmax can solve FFS issues for Option 3 and a consideration of NR PDCCH processing can guarantee LTE transmission power more well in either Option 1a or Option 1b. On the other hand, Option 1.5 has some inefficiency in terms of LTE coverage and Option 2 is not aligned with a previous agreement. Therefore, either Option 1a or Option 1b considering NR PDDCH processing time can be adopted for dynamic power sharing in NE-DC.  
Proposal 1: For dynamic power sharing in NE-DC, either Option 1a or 1b considering NR PDCCH processing time can be adopted.
3 Conclusions 

This contribution discusses options for dynamic power sharing in NE-DC and then proposes the following depending on the discussion:
Proposal 1: For dynamic power sharing in NE-DC, either Options 1a and 1b considering NR PDCCH processing time can be adopted.
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