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Source: Session Chair (Samsung)

1.1 UL power control
R1-1720360
Email discussion on SRS power control framework
Samsung

R1-1720839
Summary of remaining issues on UL power control for A.I. 7.6
ZTE, Sanechips

R1-1719327
LS reply on UE Power Class and Power Control
RAN4, Intel

R1-1721035
Impact of power class and P_cmax definition on power control procedures
Ericsson

1.1.1 Remaining details on NR UL power control – non-CA aspects

Focus on non-CA aspects
R1-1721457
Offline summary of UL power control – non-CA aspects
ZTE, Sanechips
Agreement:
Specification supports SRS PHR reporting for serving cell / uplink where PUSCH is not configured
· SRS virtual PHR reporting is based on one SRS resource configured by the gNB

· SRS PHR reporting is as in LTE type-3 

· Send one LS to RAN2 about this agreement
R1-1721649
[Draft] LS on SRS PHR reporting
Huawei

LS is endorsed in R1-1721680
Conclusion:
PHR reporting for PUCCH is not supported. 

Working Assumption:
ΔTF,c(i) is defined as in LTE

· Note: Subject to modifications (value of beta, introduction of gamma for DFT-S-OFDM/CP-OFDM) based on availability of future evaluation results. These modifications will only impact RAN1 specifications.
Agreement:
RRC parameter is introduced to enable or disable ΔTF,c(i)
R1-1721458
WF on some remaining issues for ULPC
LG Electronics, Ericsson, Intel Corporation, Nokia, Nokia Shanghai Bell, Samsung, ZTE, Sanechips
Agreement:
· For SRS PC, ULPC parameter(s) can only be configured per SRS resource set.
Agreement:
· For PUSCH PC, when SRI field is configured, confirm the agreed expression of “PUSCH beam indication (if present)” is the same as “indication by SRI field in UL grant (if present)”, aligning to MIMO agreements at least for grant-based PUSCH.
· FFS: The case where SRI field is not configured

Agreement:
· Only X1_PUSCH=1 DL RS resource can be configured per PL estimate.
· Only X1_PUCCH=1 DL RS resource can be configured per PL estimate.
· Only X1_SRS=1 DL RS resource can be configured per PL estimate.
R1-1721521
Offline summary of UL power control – non-CA aspects
ZTE, Sanechip

Agreement: 

For the serving cell configured with PUSCH, SRS closed loop process in the case the SRS is not tied with PUSCH supports separate h_SRS,c(i)

· Accumulative TPC and absolute TPC are both supported and separately configured from PUSCH  

· Accumulative or absolute TPC command is sent on group DCI with TPC-SRS-RNTI
Agreement:
· For a UE configured two ULs in a cell, two TPC bit(s) fields within group common DCI for SRS power control can be configured to the UE, i.e., one for UL and one for SUL;
· For a UE configured two ULs in a cell, two TPC bit(s) fields within group common DCI for PUSCH power control can be configured to the UE, i.e., one for UL and one for SUL;
Agreement:
P0 range for cell-specific component PUSCH, PUCCH, SRS.
· From -126-X to 24dBm

· With X=76 as working assumption subject to confirmation by RAN4 
· The number of bits used for this parameter, P0 range, is 7 bits with 2dB step size
Agreement:
P0 range for UE-specific component PUSCH, PUCCH, SRS
· The number of bits used for this parameter, is 5 bits with 1dB step size

Working Assumption: 
The maximum number of open-loop parameter value sets is 32 per cell for PUSCH.

Agreement:
For PUSCH power control in NR, slot sets are not considered.

Agreement:
· The maximum total number of PL estimates for PUSCH, PUCCH, and SRS that can be configured to a UE is limited to 4 per cell
Agreement
To support the cases that SRS power control is not tied with PUSCH power control on a uplink with PUSCH configured:
· Maximum number of closed loop process for SRS Z0_SRS is 1  
R1-1721502
On UL power sharing for coverage enhancement
Orange, NTT Docomo, AT&T, China Telecom, China Unicom, DT, Verizon, Bouygues Telecom, Huawei, ZTE, Ericsson, CATT, OPPO, Vivo, Xiaomi, Apple, Hisilicon
R1-1721469
Power split in TDM cases
Qualcomm
R1-1721555
On UL power sharing for coverage enhancement
Orange, NTT Docomo, AT&T, China Telecom, China Unicom, DT, Verizon, Bouygues Telecom, Huawei, ZTE, Ericsson, CATT, OPPO, Vivo, Xiaomi, Apple, Hisilicon

Agreement:
For LTE/NR NSA operation,

· If this UE supports dual UL operation and also supports single UL operation with Case 1 HARQ timing, RRC signaling can configure a UE to operate in one of the following modes:

· Dual UL operation

· Single UL operation with Case 1 HARQ timing

· Single UL operation with Case 2 HARQ timing

· For UE supporting single UL operation and with Case 1 HARQ timing if UE does not support power scaling for LTE-NR DC with P_LTE+P_NR>Pcmax, UE shall support the following two operations:
· Operation A with Case1: P_LTE + P_NR > Pcmax, in which case the UE assumes that no NR UL transmission takes place in an UL subframe/slot that is designated as LTE UL in the Case 1 reference TDD configuration
· Operation B with Case1: P_LTE + P_NR <= Pcmax, in which case NR UL can be scheduled in any UL subframe/slot (while the UE behaviour in case of being simultaneously scheduled on LTE and NR uplinks is not specified) 

· The operation A vs operation B configuration is implicitly determined based on P_LTE and P_NR
· Note that the above agreement does not affect the current status on the optional/mandatory support of power scaling for LTE-NR DC with P_LTE + P_NR > Pcmax
· Note that the above agreement can become obsolete if power scaling for LTE-NR DC is mandated to all UEs

Send an LS to RAN4 to inform the above RAN1 agreement, Intel (JJ)
R1-1721570
[Draft] LS on RAN1 agreement on UL power sharing for LTE/NR NSA operation
Intel

LS is endorsed in R1-1721606
Agreement:
Preamble received target power range is from -120-X to YdBm with a step of ZdB
· With X=76 as working assumption subject to confirmation by RAN4
· Once X is finalized, Y and Z can decided in RAN2/RAN4 

· Note: The number of bits for the preamble received target power range is 6

Working Assumption:
For delta_F_PUCCH(F) signalling 
· The number of bits used for this parameter, is 5 bits 
Working Assumption: 
The maximum number of open-loop parameter value sets is 8 per cell for PUCCH.

R1-1721480
WF on Power Control
Intel, Nokia, NSB, NEC, Spreadtrum, OPPO, InterDigital, ZTE, Sanechip, Qualcomm, MediaTek, Samsung
Also supported by Vivo
R1-1721567
Offline summary of UL power control – non-CA aspects
ZTE, Sanechips

Conclusion:

From RAN1 perspective, RAN1 assumes Pcmax,c(i) is frequency agnostic in the power control and PHR formula.
Send an LS to RAN4 – Seunghee (Intel)
R1-1721644
[DRAFT] LS reply on UE Power Control and PHR Calculation
Intel

LS endorsed in R1-1721681
Working Assumption:
For MPUSCH,c, MSRS,c in power control formula:

· Expressed in the number of PRBs based on 15 kHz regardless of number of PRBs allocated for PUSCH transmission

· For example, for 15 kHz SCS, MPUSCH,c = M  and for 120 kHz SCS, MPUSCH,c = 8M 

Agreement:
Mapping of TPC Command Field to absolute and accumulated
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· Support the following tables. i.e., aligned with DCI format 0/3/4 of LTE
	TPC Command Field


	Accumulated 
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· Note that additional table(s) can be considered if there is a problem identified for FR2
Agreement
· For PUSCH power control, the updating from ‘i-1’ to ‘i’ occurs at the beginning of PUSCH transmission

· For PUCCH power control, the updating from ‘i-1’ to ‘i’ occurs at the beginning of PUCCH transmission

· FFS: For the case of DCI 3/3A 

· UE is only expected to make power adjustment only from ‘i-1’ to ‘i’ for PUSCH, PUCCH

It is up to the editor how to capture the above agreement in the specification.

Email discussion on the SRS power control timing issue until Dec 6 ZTE (Bo)
Agreement
· For PUSCH transmission triggered by uplink grant, K_PUSCH is the time duration between the uplink grant and the start of the PUSCH transmission
· For PUCCH transmission triggered by PDSCH corresponding to downlink assignement, K_PUCCH is the time duration between the downlink assignment and the start of the PUCCH

Agreement
The delta_MCS in PUSCH power control formula applies only to single layer transmissions (i.e., K_s=0 for multi-layer transmissions).

R1-1721566
Updated offline summary on PHR
NTT DOCOMO, ZTE
Working Assumption

Support Pcmax,c reporting for PHR corresponding to NR PUSCH only transmission for above-6GHz
R1-1721609
[Draft] LS reply to RAN4 on P_0 ranges on UL power control
ZTE

R1-1721617
[Draft] LS reply to RAN4 on P_0 ranges on UL power control
ZTE

LS endorsed in R1-1721608
R1-1721676
Offline summary of UL power control – non-CA aspects
ZTE, Sanechips

Agreement
The following working assumption is confirmed for PC parameter j

· j can be configured for the following aspects

· for two uplinks of SUL band combination
Agreement
The following working assumption is confirmed 

· If N=2 (number of closed loop process) is configured for UE, l can be configured for the following aspects 

· for two uplinks of SUL band combination

Conclusion:
Delta_PUCCH details are finalized maintenance phase.
R1-1721675
WF on PHR triggering
Motorola Mobility, Lenovo, Nokia, NTT DOCOMO
R1-1719434
Remaining details of UL power control design
Huawei, HiSilicon

R1-1719488
UL transmission power control
Mitsubishi Electric Co.

R1-1719653
Dynamic power control and its impact on coverage for EN-DC
AT&T

R1-1719779
Remaining issues on NR UL power control
vivo

R1-1719944
Discussion on UL power control for NR non-CA case
LG Electronics

R1-1719968
Uplink power control for NR
Guangdong OPPO Mobile Telecom

R1-1720104
Remaining Details On UL Power Control Framework
Intel Corporation

R1-1720215
Remaining Aspects of NR Power Control
CATT

R1-1720361
Remaining Issues on UL Power Control
Samsung

R1-1720371
Discussion on NR power control framework
Panasonic

R1-1720452
On UL power sharing for coverage enhancement
ORANGE

R1-1720595
Discussion on NR UL power control
CMCC

R1-1720646
Remaining issues on UL power control for NR
HTC Corporation

R1-1720706
Remaining issues on power control for NR
Qualcomm Incorporated

R1-1720711
Considerations for UL Power Control Framework 
InterDigital, Inc.

R1-1720830
Remaining details on NR power control
NTT DOCOMO, INC.

Late submission

R1-1720903
Power control on SRS for beam management
ASUSTEK COMPUTER (SHANGHAI)

R1-1720915
Discussion on Power Offset for SUL
China Telecommunications

R1-1720928
On non-CA NR UL power control
Motorola Mobility, Lenovo

R1-1721028
Remaining issues for NR power control framework
Ericsson

R1-1721038
Remaining details on NR power control framework
Nokia, Nokia Shanghai Bell
1.1.2 Remaining details on NR UL power control – CA aspects

Focus on CA aspects
R1-1721422
Offline summary of UL power control – CA aspects
Samsung
Revised to R1-1721548
Agreement
· In Case 1, (CCs/uplinks configured for UE have same numerology and overlapping transmissions between different CCs/uplinks with same starting time and same PUSCH/PUCCH transmission duration and one or two PUCCH group(s)), when the UE is power limited due to simultaneous transmission on multiple serving cells,
· PRACH of PCell > PUCCH/PUSCH with ACK/NACK and/or SR > PUCCH/PUSCH with other UCIs > PUSCH w/o UCI > SRS/PRACH of SCell
· Within a same priority level, PCell is prioritized over SCell.
· In case that transmission power exceeds Pcmax, Scaling/dropping is applied to the lowest priority first until the aggregated power is within Pcmax. Exact scaling or dropping is left to UE implementation.
· Note: different priority of SRS used for carrier switching can be discussed further. 
Working  Assumption
· In Case 2, (CCs/uplinks configured for UE have same or different numerologies and partially overlapping transmissions between different CCs/uplinks and same/different transmission duration and one or two PUCCH group(s)), when the UE is power limited due to simultaneous transmission on multiple serving CCs/uplinks,
· PRACH of PCell > PUCCH/PUSCH with ACK/NACK and/or SR > PUCCH/PUSCH with other UCIs > PUSCH w/o UCI > SRS/PRACH of Scell
· Within a same priority level, PCell is prioritized over Scell
· In case that transmission power exceeds Pcmax, Scaling/dropping is applied to the lowest priority first until the aggregated power is within Pcmax.
· Note: different priority of SRS used for carrier switching can be discussed further
· Scaling or dropping of the whole or part(s) of a transmission is left to UE implementation.
· Note: If the aggregated transmission power does not exceed Pc_max within any part of a transmission that overlaps with other transmission(s), the transmission is considered as non-power limited case.
· Note: power control with look-ahead is not required at UE.
Agreement
For PRACH, PUSCH, PUCCH, and SRS, all power control parameters are configured per serving cell/uplink
R1-1719436
Power control for CA
Huawei, HiSilicon

R1-1719945
Discussion on UL power control for NR CA case
LG Electronics

R1-1719986
Discussion on UL Power Control for CA
Guangdong OPPO Mobile Telecom

R1-1720216
Remaining details of NR power control for CA
CATT

R1-1720362
On UL Power Sharing for Multi-Cell Transmissions
Samsung

R1-1720559
Power Control for NR CA
InterDigital, Inc.

R1-1720707
Power control for NR CA
Qualcomm Incorporated

R1-1720831
NR-NR CA power control
NTT DOCOMO, INC.

R1-1720929
On CA-related NR UL power control
Motorola Mobility, Lenovo

R1-1721029
Power control for Carrier Aggregation
Ericsson
1.1.3 Other

R1-1719435
Designs on power headroom calculation and reporting
Huawei, HiSilicon

R1-1719820
Power control design for SUL and LNC
Huawei, HiSilicon

R1-1719989
Discussion on Remaining Issues for LTE-NR Dual Connectivity
Guangdong OPPO Mobile Telecom

R1-1720105
Remaining aspects on power sharing between LTE and NR
Intel Corporation

R1-1720363
On PHR Requirements and Calculation
Samsung

R1-1720560
Power Control for NR DC
InterDigital, Inc.

R1-1720832
Remaining details on LTE-NR power sharing
NTT DOCOMO, INC.

R1-1721030
Power headroom reporting
Ericsson

R1-1721031
Remaining issues of closed loop power control in NR
Ericsson

R1-1721032
Remaining issues of PUSCH power control
Ericsson

R1-1721033
Remaining issues of PUCCH power control
Ericsson

R1-1721034
Remaining issues of SRS power control
Ericsson
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