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Introduction
In RAN1#88-bis, the following agreements were made [1]: 
	Agreements:
· For beam specific power control, NR defines beam specific open & closed loop parameters. 
· FFS: details on beam common parameter(s)
· Note: Agreed on RAN1 #88 FFS details on “beam specific”, especially regarding handling layer/layer-group/panel specific/beam group specific/beam pair link specific power control
· gNB is aware of the power headroom differences for different waveforms, if the UE can be configured for both waveforms.
· FFS: offset configured/specified, reported, 
· FFS on the details of power control parameters for example, P_c, Max or other open/closed loop parameter




[bookmark: _GoBack]Based on the submitted contributions in RAN1#89 for this agenda item ([2] - [40]), at least the following issues are identified and summarized in the following sections. Due to the many issues remaining for power control, only a few are identified here following the topics in the submitted contributions. 

Issues in NR for PC
Observation:
Compared with LTE, NR needs to consider more complicated cases, e.g. multi-numerology, multi-beam (multi-panel), two waveforms, multi-service/traffic (eMBB, URLLC), multi-access schemes (NOMA), all of which will affect the UL PC design.

XX-specific Power control:
For XX-specific Power control, beside beam-specific power control (agreed):
· Waveform specific power control:
· PCMAX value should be determined per waveform: InterDigital, Qualcomm, NTT DOCOMO, Nokia, Samsung, CATT, ZTE, OPPO
· Numerology specific power control: InterDigital, Nokia, Samsung, CATT, Huawei
· Separate power control for each waveform (reuse some parameters) :InterDigital, Qualcomm, Nokia, Intel, OPPO
· Traffic specific power control: Huawei
· Panel specific UL power control is not required: Ericsson
· Different UL multiple access schemes, OMA/NOMA: CATT
· Different reliability requirements, such as eMBB and URLLC, the UE specific component should be set to different value: CATT, LG

XX-specific PHR (power headroom）
· Beam specific PHR: Nokia, Huawei
· Multiple PHR for multiple potential beam candidates: Nokia
· Separate PHR per waveform or offset: InterDigital, QC, Nokia, NTT DOCOMO
· Separate power headroom reports based on the factors of service, waveform, numerology, and beam of PUSCH transmission: Samsung
· Study power headroom reports for FDM of PUSCH and long PUCCH case, TDM of PUSCH and short PUCCH case: Samsung
· PHR calculation for CA operation supports different scheduling durations among cells.: Samsung

RS for pathloss calculation：
· ZTE: multiple RS types, configured flexibly
· Ericsson: multiple RS types, RS type related parameter in PC formula
· Mitsubishi: NR-SS + CSI-RS;
· CMCC: PRACH using NR-SS, and it is preferred to explicitly indicate beam;
· Intel：CSI-RS for beam management P-1/P-2/P-3 used for PL measurement;
· Nokia: DL RS for beam management；CSI-RS in P1/P2/P3 and mobility specific RS can be used for pathloss estimate in open-loop power control
· HW: Both RS for mobility and UE-specific RS for beam management based pathloss estimations should be supported.
•	L3 RSRP based on RS for mobility should be supported
•	L1 RSRP based on UE-specific reference signal should be supported.
· LG：for OL-PC, proper DL RS for pathloss compensation should be defined or configured per SRS resource; 
· ASUSTEK：Association between different types of UL transmission and DL RS

Others:
· Interference aware PC: Huawei, Samsung, Nokia, ZTE
· Layer specific UL power control is not required: Ericsson
· NR does not support FDM of simultaneous PUSCH and S-PUCCH transmissions from a same UE: Samsung

Power sharing between NR and LTE 
Note that RAN4 requested RAN1 to study the feasibility of the power sharing mechanisms between LTE and NR as soon as possible.
Some companies as follows consider the power sharing between NR and LTE, but it seems no consensus currently.
· Samsung
· NTT DOCOMO
· InterDigital
· Nokia

WFs 
In addition to the above topics, the following WFs are identified for this topic to the best of our knowledge:

· [R1-1709660]  WF on UL power control ZTE

· [R1-17xxxxx]  WF on UL power sharing between LTE and NR NTT DOCOMO, Ericsson, InterDigital, Nokia, Huawei 
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