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1. Introduction
 
In RAN1 94, we made bundle of agreement for further clarification of NR power control, and remained issues are listed om chairman’s note as below.

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. 

Beside these issues, PRACH power ramping suspension would need further clarification to include all the possible caes, and reply LS to RAN2 would also be needed. In this contribution, we discuss above issues for further clarification.  
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2.1 Remaining issues/corrections on UL power control for NR CA
NR defines beam specific UL power control which provides multiple settings and process per UE per UL and let the beam indicator select the setting and process per each transmission occasion. And for the case when beam indicator is not provided or not available, in non-CA case, a default setting and default index of closed loop process is defined per each channel/RS. 
When cross-carrier scheduling is applied for non-SUL, uncertainty was observed on which CC/BWP the pathloss should be measured. Considering that NR aims beam specific power control, in case of PUCCH, working assumption was made to align cell/BWP for PUCCH beam management and cell/BWP for PUCCH pathloss measurement with the possibility that beam management and PL measurement can be done based on the same DL RS. 

Working Assumption
Cross-carrier indication for power control parameters
· For PUCCH, if higher layer parameters “cell” and “bwp-Id” are included in the PUCCH-SpatialRelationInfo configuration:
· The reference signal corresponding to pathloss index ‘q_d’ included in PUCCH-SpatialRelationInfo is from the serving cell and active BWP indicated by the higher layer parameters “cell” and “bwp-Id”. 
Note: No RRC specification impact.

In RAN1 #94, there was some discussion on the ambiguity how to understand the exact meeting of this working assumption. Possible misunderstanding was observed that the WA above means RS for pathloss measurement should be the same with RS used to extract PUCCH spatial relation info. But the working assumption would be ready to be agreed now. 

Proposal 1: Confirm the working assumption on PUCCH pathloss measurement in cross-carrier scheduling

For SRS, similar approach would be possible

Proposal 2: For SRS, if higher layer parameters ‘cell’ and bwp-Id’ are included in the SRS-SpatialRelationInfo, UE understand that the pathloss reference signal index corresponds to the configurations in cell and active BWP indicated by the higher layer parameter cell and BWP-Id.

Also for PUSCH, the same concept should be supported and if there is uncertainty in the current specification, text should be updated 

2.2 UE behavior for PHR on SUL/non-SUL in CA
Further clarification would be needed whether PHR type 1 or real PHR type 3 should be reported when PHR is triggered for a serving cell with two UL with simultaneous UL transmission. Considering the power control prioritization rules, and trying to reuse, there would be two possible alternatives. 
· Alt 1: PHR is reported for the UL configured with PUCCH. If PUCCH is not configured, then PHR is reported for non-SUL
· Alt 2: PHR is reported for PUSCH transmission

Proposal 3: When PHR is triggered for a serving cell with simultaneous transmission of PUSCH and SRS, down-select one of two alts below
· Alt 1: UE send PHR for a UL configured with PUCCH, or for non-SUL if PUCCH is not configured
· Alt 2: UE send PHR for PUSCH transmission.

2.3 How UE understand P0_NOMINAL_PUSCH,f,c(j) for virtual PHR
 During the discussion of PHR reporting, several consensus was found in the technical discussion including that flexible beam specific reporting of virtual PHR would not be necessary, while accurate PHR for actual PUSCH transmission is be needed. So simplified configuration for P0_NOMINAL_PUSCH,f,c(j) would be good enough. As a way of simplification, we suggest to use P0_NOMINAL_PUSCH,f,c(j) for j=0 for virtual PHR reporting. 

Proposal 4: For virtual PHR reporting, P0_NOMINAL_PUSCH,f,c(j) for j=0 is used.

2.4 PRACH power ramping suspension
RAN2 send LS to RAN1 that not all the possible case of PRACH spatial relation info configuration is considered in the current spec, and kindly asked RAN1 whether power ramping counter should be increased or not for the following 4 cases. 
(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.

In corresponding RAN2’s spec, it is captured that increment of PREAMBLE_POWER_RAMPING _COUNTER is determined by two parameters: PREAMBLE_TRANSMISSION_COUNTER and notification of suspending power ramping counter

[TS38.321, 5.1.3]
……
The MAC entity shall, for each Random Access Preamble:
1>	if PREAMBLE_TRANSMISSION_COUNTER is greater than one; and
1>	if the notification of suspending power ramping counter has not been received from lower layers; and
1>	if SSB selected is not changed (i.e. same as the previous Random Access Preamble transmission) 
2>	increment PREAMBLE_POWER_RAMPING_COUNTER by 1.

And the condition of reporting ‘notification of suspending power ramping counter’ is captured in [TS 38.213, 7.4]:
…..
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]. Thus, physical layer will send suspension notification to higher layer for the case (C)~(F) depending on the QCL conditions as: 
(C) the CSI-RS is selected and the CSI-RS is same as the last RA preamble transmission 
: No suspension notification will be send
(D) the CSI-RS is selected but the CSI-RS is not same as the last RA preamble transmission.
D-1) If these two CSI-RS are QCL-ed or QCL-ed to the same RS, no suspension notification will be send 
D-2) else, suspension notification will be send. 
(E) the SSB is selected but the CSI-RS was selected in the last RA preamble transmission.
E-1) If the CSI-RS corresponds to previous RA preamble transmission is QCL-ed to the SSB corresponds to the current RA preamble transmission, no suspension notification will be send 
E-2) else, suspension notification will be send. 
(F) the CSI-RS is selected but the SSB was selected in the last RA preamble transmission.
F-1) If the CSI-RS corresponds to the current RA preamble transmission is QCL-ed to the SSB corresponds to the previous RA preamble transmission, no suspension notification will be send; 
F-2) else, suspension notification will be send.

For the cases or sub-cases when QCL is not configured for the RSs(sub-case D-2, E-2, F-2), it is obvious that power suspension is send to higher layer and power ramping is not possible. For the other cases or sub-cases, the decision would depend on RAN2’s further discussion whether power ramping is needed or not, but RAN1 would not suspend power ramping at least. 

Proposal 5: Reply LS back to RAN2 to inform following operation
· For the sub cases D-2, E-2 and F-2, physical layer sends ‘notification of suspending power ramping counter’ to higher layer, and power ramping of RA preamble transmission is not allowed. 
· For case of subcases C, D-1, E-1 and F-1, physical layer does not specify any operation, and power ramping of RA preamble is possible
· Sub cases are defined as below:
· (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.
· D-1) these two CSI-RS are QCL-ed or QCL-ed to the same RS 
· D-2) else  
· (E) the SSB is selected but the CSI-RS was selected in the last RA preamble transmission.
· E-1) The CSI-RS corresponds to previous RA preamble transmission is QCL-ed to the SSB corresponds to the current RA preamble transmission 
· E-2) else 
· (F) the CSI-RS is selected but the SSB was selected in the last RA preamble transmission.
· F-1) The CSI-RS corresponds to the current RA preamble transmission is QCL-ed to the SSB corresponds to the previous RA preamble transmission 
· F-2) else
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2.5 PRACH power ramping after dropped PRACH transmission
 Since PRACH transmission is allowed for SCell but with low priority at power management, PRACH transmission can be dropped or performed with low transmission power: [TS 38.213 7.5]
	








For single cell operation with two uplink carriers or for operation with carrier aggregation, if a total UE transmit power for a PUSCH or PUCCH or PRACH or SRS transmission in a respective transmission occasion  would exceed , where  is the linear value of  in transmission occasion  as defined in [8-1, TS 38.101-1] and [8-2, TS38.101-2], the UE allocates power to PUSCH/PUCCH/PRACH/SRS transmissions according to the following priority order (in descending order) so that the total UE transmit power is smaller than or equal to  in every symbol of transmission occasion . When determining a total transmit power in a symbol of transmission occasion , the UE does not include power for transmissions starting after the symbol of transmission occasion . The total UE transmit power in a symbol of a slot is defined as the sum of the linear values of UE transmit powers for PUSCH, PUCCH, PRACH, and SRS in the symbol of the slot. 
-	PRACH transmission on the PCell
-	PUCCH transmission with HARQ-ACK information and/or SR or PUSCH transmission with HARQ-ACK information
-	PUCCH transmission with CSI or PUSCH transmission with CSI
-	PUSCH transmission without HARQ-ACK information or CSI
-	SRS transmission, with aperiodic SRS having higher priority than semi-persistent and/or periodic SRS, or PRACH transmission on a serving cell other than the PCell 



 In the LTE system, when PRACH transmission is dropped, UE sends power ramping suspension indicator to the higher layers to hold the ramping of PRACH transmission power. Instead of introducing new feature or operation, similar algorithm would work for SCell PRACH
So here is our proposal from [2] 

[bookmark: _Hlk525928154]Proposal 6: Clarify UE’s operation when PRACH transmission on SCG is dropped
************************************* Start Text Proposal 38.213 *******************************************
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…
[bookmark: _Hlk525928090]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]. In case of PRACH transmission on SCG, if the UE drops the PRACH transmission on SCG, Layer 1 notifies higher layers to suspend the power ramping counter. If the UE adjusts the power of PRACH transmission on SCG, Layer 1 may notify higher layers to suspend the power ramping counter.
************************************* End Text Proposal 38.213 ********************************************

4. Conclusions
In this contribution, we bring proposals and text proposals to cover remained discussion points or to avoid the uncertainty in specificaiton.

Proposal 1: Confirm the working assumption on PUCCH pathloss measurement in cross-carrier scheduling

Proposal 2: For SRS, if higher layer parameters ‘cell’ and bwp-Id’ are included in the SRS-SpatialRelationInfo, UE understand that the pathloss reference signal index corresponds to the configurations in cell and active BWP indicated by the higher layer parameter cell and BWP-Id.

Proposal 3: When PHR is triggered for a serving cell with simultaneous transmission of PUSCH and SRS, down-select one of two alts below
· Alt 1: UE send PHR for a UL configured with PUCCH, or for non-SUL if PUCCH is not configured
· Alt 2: UE send PHR for PUSCH transmission.

Proposal 4: For virtual PHR reporting, P0_NOMINAL_PUSCH,f,c(j) for j=0 is used.

Proposal 5: Reply LS back to RAN2 to inform following operation
· For the sub cases D-2, E-2 and F-2, physical layer sends ‘notification of suspending power ramping counter’ to higher layer, and power ramping of RA preamble transmission is not allowed. 
· For case of subcases C, D-1, E-1 and F-1, physical layer does not specify any operation, and power ramping of RA preamble is possible
· Sub cases are defined as below:
· (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.
· D-1) these two CSI-RS are QCL-ed or QCL-ed to the same RS 
· D-2) else  
· (E) the SSB is selected but the CSI-RS was selected in the last RA preamble transmission.
· E-1) The CSI-RS corresponds to previous RA preamble transmission is QCL-ed to the SSB corresponds to the current RA preamble transmission 
· E-2) else 
· (F) the CSI-RS is selected but the SSB was selected in the last RA preamble transmission.
· F-1) The CSI-RS corresponds to the current RA preamble transmission is QCL-ed to the SSB corresponds to the previous RA preamble transmission 
· F-2) else

Proposal 6: Clarify UE’s operation when PRACH transmission on SCG is dropped
************************************* Start Text Proposal 38.213 *******************************************
7.4	Physical random access channel
…
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]. In case of PRACH transmission on SCG, if the UE drops the PRACH transmission on SCG, Layer 1 notifies higher layers to suspend the power ramping counter. If the UE adjusts the power of PRACH transmission on SCG, Layer 1 may notify higher layers to suspend the power ramping counter.
************************************* End Text Proposal 38.213 ********************************************
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