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1 Introduction
RAN1 discussed about UL power control with multi-antenna scheme and agreed that NR supports beam specific power control with below agreements:
	Agreements@RAN1#88:  
· For multi-panel based uplink transmission
· Study way(s) to improve both reliability and capacity, e.g., non-coherent transmission, etc.

· Study practical issues including multiple timing advances, power control, beam procedure with/without the help of existing well paired beams and so on

· Should consider different inter-panel phase calibration cases
Agreements@RAN1#88:  
· For NR-PUSCH at least targeting eMBB,

· Open-loop power control based on pathloss estimate is supported.

· Pathloss is estimated using DL RS for measurement

· Fractional power control  is supported

· FFS: Which DL RS(s) for measurement is used (The RS may be beamformed).

· Closed-loop power control is supported, which is based on NW signaling.

· Dynamic UL-power adjustment is considered

· Further study on:

· Numerology specific power control

· e.g. numerology specific power control parameters

· Beam specific power control parameters

· Power control for other RSs and physical channels

· Power control for grant free PUSCH if supported

· Power control per layer (group)
Agreements@RAN1#88bis:
· 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


This contribution targets to design the triggering event and routing of NR Power Headroom Report considering NR network architecture of NSA. 
2 Discussion 
One of the key features in NR is beamforming, and NR design should support efficient UL power control with the new feature of beamforming transmission. RAN1 has agreed on enhanced beamforming transmission (digital/analogue beamforming) which would extend coverage and offer increased data rate over broad frequency band. Accordingly, NR utilizes a large number of antennas compared to LTE. Based on the RAN1 discussion, NR agreed to support UL power control with multi-antenna scheme and beam specific power control [2]. 
2.1 PHR triggering event for NSA
Design the triggering event and format of NR Power Headroom Report considering NSA network architecture. Current approach (PHR triggering with pathloss change larger than threshold) may lead to significant control overhead in beamforming-based communication systems due to frequent RX beam changes. 
LTE and NR use the different frequency band on lower frequency (LF) and higher frequency (HF) respectively. And thus the corresponding RF module and power amplifier can be separated between LTE (LF) and NR (HF).Even the maximum range of each power amplifier (linear or saturation) can be independent from UL transmission power for LTE (LF) and NR (HF), the total current in UE can be constraint because of the battery capacity limitation and/or the generation of heat in UE.
Observation 1. LTE and NR use the different frequency band on LF and HF respectively. And thus the corresponding RF module and power amplifier can be separated between LTE (LF) and NR (HF).
Observation 2. Even the maximum range of each power amplifier can be independent from UL transmission power for LTE and NR, the total current in UE can be constraint because of the battery capacity limitation and/or the generation of heat in UE.
There are two options on PHR triggering event in NSA (EN-DC: LTE-NR DC) as follows:
    Option 1) Reuse LTE baseline: DC PHR (the path loss has changed more than dl-PathlossChange dB for at least one activated Serving Cell of any MAC entity).
    Option 2) Separated PHR triggering for LTE and NR respectively. 
Proposal 1:  RAN2 should further discuss whether legacy LTE DC PHR triggering event or not for NSA (LTE-NR DC). 
2.2 PHR routing for NSA
RAN2 agreed that when both MCG and SCG reconfiguration is required due to coordination, the SCG reconfiguration message must be encapsulated in an MCG RRC message that also carries the corresponding MCG reconfiguration that ensures that the combined configuration is valid, There are two options on PHR routing in NSA.
Option 1) LTE baseline: DC PHR (transmit separate PHR to LTE and NR respectively) 
Option 2) UE sends PHR using LTE uplink and LTE relays PHR to NR. if there are two UL grants for both HF cell and LF cell in a TTI, MAC CEs should be sent though LF cell.
However, LTE and NR have separated UL scheduler and PHR routing between LTE-NR can cause delay and performance degradation corresponding the network architecture and the backhaul latency between LTE eNB and NR gNB. 
Proposal 2:  EN-DC PHR needs to be directly transmitted to each LTE and NR respectively without encapsulation via LTE relaying. 
3 Conclusion

Based on the above observations and conclusions, RAN2 is requested to discuss and if possible agree on the following proposal:
 Proposal 1: RAN2 should further discuss whether legacy LTE DC PHR triggering event or not for NSA (LTE-NR DC).
Proposal 2:
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 \* MERGEFORMAT  EN-DC PHR needs to be directly transmitted to each LTE and NR respectively without encapsulation via LTE relaying. 
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