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Introduction
LTE-NR dual connectivity is the key feature to enable the non-standalone NR operations. One key issue is how to share UL power for LTE-NR dual connectivity in the power-limited scenarios. Various kinds of power sharing mechanisms were discussed and some agreements were achieved during the last two RAN1 meetings [1][2]. Based on the agreement, an LS is sent to RAN4 and RAN2 [3].
	
Agreements:
· From RAN1 perspective, it is feasible to have power sharing mechanism for LTE-NR dual connectivity at least for <6GHz
· FFS: power sharing mechanism
· RAN1 will continue discussing the power sharing mechanism, including potential RAN1 specification impact 
· Applicability of power sharing mechanism for NR in particular bands, e.g., greater than 24GHz, should be discussed in RAN4
· Send back a LS to RAN4 with the above statements – Ryosuke (DCM)

Agreements:
· Regarding power sharing for LTE-NR dual connectivity, support at least semi-static power sharing between LTE and NR
· FFS details
· Discuss further whether or not to support dynamic power sharing between LTE and NR
· Discuss further impacts due to other factors, e.g., different TTI lengths, channel/service types, synchronous vs. asynchronous, different processing latency for LTE vs. NR, assumption regarding communication between NR vs. LTE at UE, specification impact to LTE (if any) and/or NR, etc.



In this contribution, we will discuss some remaining issues, especially whether or not to support dynamic power sharing between LTE and NR.

Discussion

In RAN1 NR Ad Hoc #2 in Qingdao, a semi-static power sharing mechanism has been agreed for LTE-NR dual connectivity. Some of its advantages are as follows:
· Relatively loose coordination between LTE and NR chipsets
· Relaxed UE processing timing
· Less complexity of UL power control

Theoretically, the semi-static power sharing mechanism may encounter the power inefficiency in some cases since one CG cannot brow power from the other CG dynamically even if the other CG doesn’t use the remaining power. However, in the typical use cases of LTE-NR dual connectivity, the UL transmit power will rarely touch the maximum transmit power. If UL transmit power will always touch or be close to the maximum power, it means that the UE is at the LTE or/and NR cell edge. In these cases, NW can reconfigure the power allocation between LTE and NR based on the Power Head Room (PHR) reporting. Sometime NW may configure UE to work only on LTE to keep the connection and ensure service continuity as LTE carrier is always the standalone carrier in the first-stage deployment.  Thus we don’t see clear performance loss of semi-static power sharing mechanism compared with the dynamic power sharing.

Observation 1: For LTE-NR dual connectivity, semi-static power sharing mechanism is a good solution which achieves satisfying performance and facilitates the development of LTE/NR chipsets.

Some companies proposed dynamic power sharing for LTE-NR dual connectivity. The principle of dynamic power sharing is reasonable as the utilization of total power is claimed to be maximized and more efficient. However, the performance gain has not been clearly justified. In order to achieve a better understanding of potential benefits, we firstly need to address the following issues:
· What’s the probability that UE may touch the maximum power?
· How to model the typical scenarios and determine the simulation assumptions for evaluation?
· What’s the performance gain of dynamic power sharing over the semi-static counterpart? 
Considering the tight timeline of Rel-15, there seems no enough time to fully address the above issues in time.

Observation 2: The performance gain of dynamic power sharing over semi-static counterpart has not been justified and there seems no sufficient time for thorough evaluation within Rel-15 timeline.

[bookmark: _GoBack]If we consider the dynamic power sharing, there are many factors that should be considered, e.g., synchronous vs. asynchronous, different TTI lengths of LTE and NR, different processing latency for LTE vs. NR, channel/service types and so on. All these factors will complicate the whole power control mechanism. Therefore, beside the unclear benefits, the dynamic power sharing will also lead to more standard efforts and larger complexity at UE side/chipset design:  
· Complicate power control scheme
· Tight coordination between LTE and NR chipsets
· Strict requirement of processing capability
·  More tests for UE/chipset

Observation 3: The dynamic power sharing will lead to more standard effort and unnecessary complexity at UE side/chipset design.

Based on the above discussions, we have the proposal:

Proposal 1: Dynamic power sharing between LTE and NR is not supported for LTE-NR dual connectivity in Phase 1. 
· FFS dynamic power sharing for LTE-NR dual connectivity in Phase 2

Conclusions
In this contribution, we discuss some remaining issues of the power sharing for LTE-NR dual connectivity. Based on the above discussions, we have the following observations and proposals:
Observation 1: For LTE-NR dual connectivity, semi-static power sharing mechanism is a good solution which achieves satisfying performance and facilitates the development of LTE/NR chipsets.
Observation 2: The performance gain of dynamic power sharing over semi-static counterpart has not been justified and there seems no sufficient time for thorough evaluation within Rel-15 timeline.
Observation 3: The dynamic power sharing will lead to more standard effort and unnecessary complexity at UE side/chipset design.

Proposal 1: Dynamic power sharing between LTE and NR is not supported for LTE-NR dual connectivity in Phase 1. 
· FFS dynamic power sharing for LTE-NR dual connectivity in Phase 2
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