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1. Introduction
In RAN1 94# meeting, the following conclusion was achieved, and a few of remaining issues were proposed for discussion in following meeting.
Conclusion:
Editor to reflect the following existing agreement into the specification:

A UE is not expected to simultaneously maintain more than four pathloss estimates per serving cell for all PUSCH/PUCCH/SRS transmissions
Power control issues to be resolved in the next RAN1 meeting on whether any specification change is needed or not:

· Issue#1: Cross-carrier indication for power control parameters for PUCCH, SRS and PUSCH

· Issue#2: UE behavior for PHR on SUL/non-SUL, e.g.,

· For UEs capable of simultaneous transmission of PUSCH at SUL/non-SUL and transmission of SRS at the other UL carrier, if PHR is triggered, which type of PHR to report

· Issue#3: How to set P0_NOMINAL_PUSCH,f,c(j) for virtual PHR

· Regarding the cell-specific P0 for virtual PHR, the cell-specific P0 for grant-free transmission should be used if P0alphasetindex = 0 is configured in higher layer parameter ConfiguredGrantConfig; otherwise, the cell-specific P0 for grant-based transmission should be used.

· Issue#4: Linkage between DL BWP and UL BWP for paired spectrum, e.g.,

· PL is measured using reference signal for DL BWP which has the same BWP ID as UL BWP or PL is measured using reference signal for the active DL BWP.
This new submission contribution presents our views on remaining issues on pathloss reference RS determination for BWP switching, LS on preamble power ramping counter, cross carrier scheduling power control parameter(s) configuration, and PHR type selection based on [1]-[3]. 
2. Discussion
2.1. On pathloss reference RS determination for BWP switching

When a UE is configured to swtich from one active UL BWP1 to another UL BWP2, UL BWP associated DL BWP may not be changed. If there is no avilable pathloss reference RS on active DL BWP, it may lead to pathloss measurement problem. Based on current specification description, the UE is expected to be configured mesurement gap to measure pathloss reference RS when it is transmitted on an inactive DL BWP. However, frequently inactivate or deactivate BWP for pathloss mesurement may cause addtional resource wastage and power consumption, which is undesirable from the perspective of UE. 

To avoid above problem in BWP switcthing, the UE is expected to be configured and transmitted the pathloss reference RS(s) of UL transmission in current active DL BWP. Thus, the UE only needs to monitor current active DL BWP for pathloss measurement.

Proposal 1:
· The UE is not expected to measure the pathloss reference RS(s) in inactive DL BWP
· In case the pathloss reference RS is in inactive BWP, UE uses the previously maintained PL.
2.2. On preamble power ramping counter
Considering beam failure recovery and HO scenarios, the following cases were proposed in the LS [3] to handle the preamble power ramping counter (i.e. increment or not increment):
(A) the SSB is selected and the SSB is same as the last RA preamble transmission.

(B) the SSB is selected but the SSB is not same as the last RA preamble transmission.
(C) the CSI-RS is selected and the CSI-RS is same as the last RA preamble transmission.

(D) the CSI-RS is selected but the CSI-RS is not same as the last RA preamble transmission.

(E) the SSB is selected but the CSI-RS was selected in the last RA preamble transmission.

(F) the CSI-RS is selected but the SSB was selected in the last RA preamble transmission.
However, from the RAN1 point of view, based on prior RAN1 agreements and as described in TS 38.213 “If prior to a PRACH retransmission, a UE changes the spatial domain transmission filter, Layer 1 notifies higher layers to suspend the power ramping counter as described in [11, TS 38.321]”, above list scenarios (A) to (F) does not necessarily mean the UE changes spatial domain transmission filter or not when PRACH is retransmitted, which from RAN1 perspective would not necessarily mean increment or not increment the counter when PRACH is retransmitted. There is a misalignment between RAN1 and RAN2 for whether the preamble power ramping counter increment or not is based on the spatial domain transmission filter change or SSB/CSI-RS change. It is the common understanding in RAN1 that the spatial domain transmission filter may be maintained even SSB or CSI-RS is not same as the last RA preamble transmission. Furthermore, the spatial domain transmission filter may be changed when SSB or CSI-RS is same as the last RA preamble transmission. For the sake of simplicity, RAN1 suggests higher layer to follow the notification from Layer 1 to determine whether to increment power ramping counter or not for the cases listed above.
Proposal 2:
· If prior to a PRACH retransmission, a UE changes the spatial domain transmission filter, Layer 1 shall notify higher layers to suspend the power ramping counter. Higher layer follows the notification to determine whether to increment the counter or not.

2.3. On cross carrier PC parameter(s) configuration
In CA case, when network does not configure any pathloss reference RS, the UE may not perform pathloss measurement based on current specification. In RAN1 94# meeting, it was agreed maximum 4 pathloss reference RSs would be maintained by a UE per serving cell. That means in the case of network configures more than 4 SS/PBCH blocks for a serving cell, pathloss measurement results may be useless when uplink beam indication has been changed and beyond current serving cell configured pathloss reference RSs. Consequently, cross carrier pathloss reference RS indication is necessary.
One of the following alternative is supported for cross carrier PC parameter(s) indication,
· Alt1: At least one set of reference PC parameters is configured by RRC.
· Alt2: One reference carrier is configured by RRC.
According to above alternatives, at least pathloss reference RS should be included for cross carrier indication. For PUSCH/PUCCH/SRS, the linkage between each SRI/MAC CE/SRS resource set and each reference PC parameters is preconfigured by RRC respectively. 
Proposal 3:
· Use the RRC parameter pathlossReferenceLinking for cross carrier PC parameter(s) configurations.
2.4. On UE behavior for power headroom reporting
For SUL and non-SUL simultaneous transmission case, when one carrier with PUSCH transmission and the other with SRS transmission, if PHR is triggered by the UE,  which type of PHR should be reported cannot be determinded. If both SUL and non-SUL are reported, carrier indicator should be additionally introduced as power headroom report only on one of the activated serving cell, which is unacceptable. As both carriers are activated serving cell, it is hard to say which carrier is more important.
Furthermore, for the total UE transmission power would exceed Pcmax in multi-carrier transmission case, the UE allocates transmission power according to channel priorities. Same channel priority rules can also be applied to power headroom report for SUL and non-SUL simultanoues transmission. The carrier with higher channel priority shall be reported first.
 Proposal 4:
· For SUL and non-SUL simultaneous transmission case, when one carrier with PUSCH transmission and the other with SRS transmission, the carrier with higher channel priority as defined in the total UE transmission power exceeds Pcmax in multi-carrier transmission case shall be reported first.
In LTE, when a power headroom report was triggered, power headroom type 1/2/3 and actual/virtual PHR are determined by UE implementation. In NR, it was agreed the UE determines actual or virtual PHR based on PHR triggered occasion (T0) and the first new transmission DCI received occasion (T1) since T0. However, it is still unclear as which type of power headroom should be reported has not been determined, and actual or virtual PHR was based on all uplink transmission or a single uplink between T0 and T1 also has not been agreed yet.
One solution is to report power headroom based on the latest uplink transmission to T1 after T0. If the latest uplink transmission was a SRS transmission, type 3 PHR will be reported, otherwise, type 1 PHR will be reported. If the latest uplink transmission was an actual SRS or PUSCH transmission, actual PHR will be reported, otherwise, virtual PHR will be reported.
The other solution is to report power headroom based on MAC PDU assembly occasion (T3). If there was a SRS transmission at T3, type 3 PHR will be reported, otherwise, type 1 PHR will be reported. If there was an actual SRS or PUSCH transmission at T3, actual PHR will be reported, otherwise, virtual PHR will be reported.

As T3 is determined by UE implementation, PHR type 1 or 3 and actual or virtual PHR are unpredictable at gNB. In addition, DL processing time is variable in NR due to different numerology, the UE has to reserve enough time for MAC PDC assembly. It seems the first solution is superior to the second solution.
Proposal 5:
· PHR type 1 or 3 and actual or virtual PHR are determined by the latest uplink transmission to the first new transmission DCI received occasion after PHR triggered occasion.
3. Conclusion
In this contribution, we present our view on remaining issues for NR UL power control. Following proposals were made.

Proposal 1:
· The UE is not expected to measure the pathloss reference RS(s) in inactive DL BWP

· In case the pathloss reference RS is in inactive BWP, UE uses the previously maintained PL.
Proposal 2:
· If prior to a PRACH retransmission, a UE changes the spatial domain transmission filter, Layer 1 shall notify higher layers to suspend the power ramping counter. Higher layer follows the notification to determine whether to increment the counter or not.

Proposal 3:
· Use the RRC parameter pathlossReferenceLinking for cross carrier PC parameter(s) configurations.
Proposal 4:
· For SUL and non-SUL simultaneous transmission case, when one carrier with PUSCH transmission and the other with SRS transmission, the carrier with higher channel priority as defined in the total UE transmission power exceeds Pcmax in multi-carrier transmission case shall be reported first.
Proposal 5:
· PHR type 1 or 3 and actual or virtual PHR are determined by the latest uplink transmission to the first new transmission DCI received occasion after PHR triggered occasion.
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