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Introduction
In RAN#78 meeting, NSA specifications of NR were declared as complete and frozen. It has been agreed that RAN1 shall continue to focus on stabilizing basic and essential functionality for the scope of the December drop. Some more agreements were reached during RAN1 AH1801 meeting for power control, it is now clear for the power control framework for beam scenario. However, There are some remaining details on NR power control which need to be refined or updated in the specification.
Based on the submitted contributions ([7]-[27]) in RAN1 #92 for the agenda item about non CA aspects, at least the following issues are identified and summarized in the following sections. 
Remaining issues on UL power control in non-CA aspects
1.1 Delta_PUCCH
Offline proposals: 


To change PUCCH power control formula as below, where  does not depend on .


Down-select the following alternative

Alt1:  is configured per PUCCH resource
· 
To remove  from the PUCCH power control formula and its associated higher layer parameter deltaF-pucch-f0, deltaF-pucch-f1, deltaF-pucch-f2, deltaF-pucch-f3, deltaF-pucch-f4;

Alt2:  is one value for all PUCCH resource
Feature lead recommendation: Discuss offline to reach consensus on delta_PUCCH formula.
One alternative has been well discussed as follows, but taking into account some concerns and other alternatives some further offline discussion is necessary for saving online time.


One of another alternative from Samsung is highlighted here: 
· Two ΔPUCCH_TF,c(i) functions are specified
· A linear function for small UCI payload size, e.g.,
· When the number of UCI payload size ≤ [x] bits
· Non-linear function for large UCI payload size, e.g.,
· When the number of UCI payload size > [x] bits
· x value = 20
· Linear function for small UCI payload size
· Applied for the case that the number of UCI bits ≤ 20 bits
· ΔPUCCH_TF,c(i) reflects actual UCI payload size and is given by
· ΔPUCCH_TF,c(i) = α∙nUCI(i) + β + 10log10(Nref/Nsymb)
· α: a constant that can be different depending on the PUCCH format
· nUCI: the number of UCI bits
· β: an offset value that can be different depending on the UCI types for each PUCCH format
· Nref: the reference number of symbols configured for the PUCCH format. It is set to 2 for PUCCH formats 0/2 and set to 14 for PUCCH formats 1/3/4
· Nsymb: the number of symbols transmitted
· Non-linear function for large UCI payload size
· Applied for the case that the number of UCI bits > 20 bits 
· ΔTF,c(i) used for PUCCH formats 4/5 and PUSCH in LTE is reused with some modification (adding an offset)
· ΔPUCCH_TF,c(i) = 10log10(21.25∙BPRE(i) – 1) + OFFSET, 
· BPRE(i) = OUCI(i)/NRE(i) 
· OUCI(i) is the number of UCI bits including CRC bits in i 
· NRE(i) = MPUCCH,c(i) x number of subcarriers per PRB x number of DFT-s-OFDM/CP-OFDM symbols excluding DMRS symbols/tones
· OFFSET: a constant that can be different depending on PUCCH formats and the number of PRBs

1.2  [RRC impact] For SRS 
Background
	In Section 7.3.3   in TS 38.213 






If the UE does not transmit SRS in SRS transmission period  for carrier  of serving cell , and the UE is not configured for PUSCH transmissions on carrier  of serving cell , the UE computes power headroom for a Type 3 report as 

 [dB]









where  is a SRS resource set provided to the UE by higher layers and ,,  and  are defined in Subclause 7.3.1.  is computed based on the requirements in [8, TS 38.101] assuming a SRS transmission in SRS transmission period , and assuming MPR=0dB, A-MPR=0dB, P-MPR=0dB and TC =0dB. MPR, A-MPR, P-MPR and TC are defined in [8, TS 38.101]. The remaining parameters are defined in Subclause 7.3.1. For this case, the physical layer delivers  instead of  to higher layers. 



Virtual PHR has been agreed for SRS transmission, but the UL power control values for {q_s, and l} are still FFS
Alternative solutions:
Regarding this issue on {q_s,  and l} configuration for virtual PHR where l can be directly derived from its corresponding q_s, there are alternatives as follows:
Alt1: The SRS resource set configuration for virtual Type 3 PH is derived from higher layer configured SRS resource set ID, i.e., {q_s}.
Alt2: Others
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE/Sanechips
	Alt1
	

	Motorola Mobility, Lenovo
	Alt-1
	This is in line with agreement in RAN1#91. 
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

	Samsung
	
	I am not sure whether the above agreement captured by Motorola/Lenovo is directly implying Alt.1 because the first sub-bullet in the agreement is saying that one SRS resource configured by the gNB is used for SRS virtual PHR reporting but the above Alt.1 seems to say different thing.

	Huawei, HiSilicon
	Alt-1
	The SRS resource set for virtual Type 3 PH is derived from higher layer configured SRS resource.

	OPPO
	Alt1
	The UE shall report virtual Type 3 PH only for the BWP the configured SRS resource set ID associated with. 

	DOCOMO
	Alt1
	

	CATT 
	Alt-1
	



	Possible Agreement:
The SRS resource set configuration for virtual Type 3 PH is derived from higher layer configured SRS resource set ID, i.e., {q_s}



Proposal: Define RRC parameter SRSResourceSetID-VirtualPHR contains one SRS resource set ID for virtual SRS Type 3 PH

1.3 Reset of Closed-Loop upon  Power control setting Reconfiguration
2.8.1 Reset of Closed-loop upon Open-loop parameter value Reconfiguration
At least two companies (Qualcomm, Motorola Mobility/Lenovo) have observed that, for the reset of closed-loop in the event of open-loop P0 and alpha reconfiguration, the current optional wording (i.e., “UE can reset”) in the agreements/spec should be modified to a mandatory language (i.e., “UE shall reset”) similar to LTE, to complete the specification. Also, it should be clarified that the first value after closed-loop reset is zero.
Background
	In Sections 7.1.1 of TS 38.213 

· 

A UE can reset accumulation for carrier  of serving cell 
· 
When  value is changed by higher layers;
· 

When  value is received by higher layers and serving cell  is a secondary cell;
· 
When  value is changed by higher layers.


If the higher layer parameters SRI-PUSCHClosedLoopIndex-Mapping and SRI-P0AlphaSetIndex-Mapping are provided, the UE determines the value of  from the value of  based on the respective mappings to a same SRI value as provided by the higher layer parameters. 

In Sections 7.2.1 of TS 38.213

· 
If  value is changed by higher layers, 
· 
 


If the higher layer parameters P0PUCCHIndex-Mapping and PUCCHClosedLoopIndex-Mapping are provided, the UE determines the value of  from the value of  based on the respective mappings to a same PUCCH-Spatial-relation-info value as provided by the higher layer parameters. 

In Sections 7.3.1 of TS 38.213

· 

A UE can reset accumulation for carrier  of serving cell 
· 
When  value is changed by higher layers;
· 
When  value is changed by higher layers.




Possible Proposal: For PUSCH / PUCCH / SRS transmission, in case of accumulated closed-loop, UE shall reset to 0 the accumulated power control adjustment state f(i,l) / g(i,l) / h(i,l) when Po or alpha are reconfigured by higher layer.  
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	Motorola Mobility, Lenovo
	
	Agree to proposal, “UE shall reset to 0”

	vivo
	
	When a PUSCH switches to transmit on one BWP to another BWP, open loop PC parameters and pathloss reference signal(s) should be reconfigured, close loop PC process (es) should be reset.

	Nokia
	
	UE should reset to 0

	Samsung
	
	UE shall reset to 0

	Huawei, HiSilicon
	
	Agree to change

	DOCOMO
	
	Agree with the proposal

	CATT
	
	Reset to 0



Proposal: Agree to the following text proposals:
---------------------------------------------------------------------------------
In Sections 7.1.1 of TS 38.213 
· 

A UE can shall reset accumulation for carrier  of serving cell 
· 
When  value is changed by higher layers;
· 

When  value is received by higher layers and serving cell  is a secondary cell;
· 
When  value is changed by higher layers.
In Sections 7.3.1 of TS 38.213
· 

A UE can shall reset accumulation for carrier  of serving cell 
· 
When  value is changed by higher layers;
· 
When  value is changed by higher layers.
----------------------------------------------------------------------------------


In the case when two CL-PC process is configured to the UE for PUSCH/PUCCH, it is necessary to specify which CL-PC process is impacted by this CL-PC reset operation. Currently, this issue is addressed in the spec only for the case when the mapping between SRI / PUCCH-Spatial-Relation-Info and the PC parameter set is configured; see the highlighted text above, and need to be agreed for the 
remaining cases discussed in Sections 2.1 and 2.2.1 above, i.e., for grant-based PUSCH without SRI, grant-free, Msg3, and PUCCH without PUCCH-Spatial-Relation-Info. 


Alt-1: For reset of CL-PC process for PUSCH / PUCCH upon reconfiguration of OL-PC parameters, specify which CL-PC process  to reset aligned with agreements for Sections 2.1 and 2.2.1 above (grant-based PUSCH without SRI, grant-free, Msg3, and PUCCH without PUCCH-Spatial-Relation-Info)
Alt-2: Other solution
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	Motorola Mobility, Lenovo
	Alt-1
	

	Nokia
	
	Alt1 could be beneficial, but would not be necessary. 

	Huawei, HiSilicon
	Alt-1
	The reset shall be specified.

	
	
	


[bookmark: _Hlk507452203]
Feature lead recommendation: Discuss offline to reach consensus on above issues.

Reset of Closed-loop upon reconfiguration of beam related settings
Discussion: When setting of power control is reconfigured, or configuration for uplink beam management, e.g., SRI field is reconfigured, it would be needed to reset for closed loop accumulation even when the values of power control open loop parameters are not changed, 

	Companies
	Views
	Comments/Further clarification

	Nokia
	
	Clarify in spec that closed-loop accumulation should be reset if any of related power control settings are SRI/sparial-filter-info filed values are changed/reconfigured.

	Huawei, HiSilicon
	
	Agreed with Nokia.

	
	
	

	
	
	



Feature lead recommendation: Discuss offline to reach consensus on above issues.

1.4 Others
Besides, the following remaining issues are raised by single company, respectively, and the proponents are encouraged to provide the corresponding WFs after offline discussion 
PL
	Intel: for SRS, if the downlink reference signal for pathloss estimation is not configured, the RSRP in cell level measurement can be used for pathloss estimation.
IAESI (R1-1802053)： The error consists in the way in which the pathloss is calculated, neglecting the UE and gNB antenna gains. two solutions for fixing this issue:
· Solution 1: consider the UE and gNB antenna gains when deriving the path loss from the received and transmitted power;
· Solution 2: replace the “path loss” with “coupling loss”, which will allow keeping the existing equations.



PUCCH PHR
	NTT DOCOMO: Support at least real PHR for PUCCH.



Power control for SRS
	Huawei: For multiple SRS resources within one resource set transmitted simultaneously, the total power for the SRS resource set should be equally split by all ports (i.e., divided by the total port number) associated with the multiple SRS resources
OPPO: The following agreement should be captured in 38.213.
Agreement
·       For SRS power control with independent SRS closed loop process,  i.e.,  the SRS closed loop process not tied with PUSCH, the updating from ‘i-1’ to ‘i’ occurs at the beginning of first SRS resource transmission in the SRS resource set.
·         h_SRS,c(i) = fc(i_PUSCH,l)” where updating of fc(i_PUSCH, l) follows that of the corresponding PUSCH power control and the updating of h_SRS,c(i)  from ‘i-1’ to ‘i’ occurs at the beginning of a SRS  resource  transmission and uses the most recent fc(i_PUSCH,l)。



Power control for PRACH
	Huawei: For PRACH, specify CSI-RS resource based PL estimation to complete RAN1 specification. 
vivo: One of the following options are chosen for PRACH power control for SUL.
· 

Opt1: Two separate. One is the PL for non-SUL carrier which is calculated by the UE as referenceSignalPower – higher layer filtered RSRP. Another one is the PL for SUL carrier which can be calculated by the PL for non-SUL carrier plus the PL difference. The PL difference together with the  for non-SUL carrier is transmitted by RMSI.
· Opt2: No additional bits in RMSI and the PL difference per SUL band combinations are predefined in Spec.



Accumulative TPC value f(i)/g(i)
	Motorola: Support reset of closed-loop accumulation for the UE when switching between beams that point to significantly different spatial directions such as with multiple TRP antenna panels, when both beams/panels correspond to the same closed-loop process. 
Motorola: In the event of any or all of the following: (i) addition of a new gNB beam to the set of active beams for a UE; (ii) reconfiguration of the mappings between SRI/TCI/PUCCH-SpatialRelationInfo and PC parameters; the corresponding closed-loop power control process will be impacted, i.e., reset or carry over depending upon the spatial relations before and after the beam addition and/or SRI/TCI/PUCCH-SpatialRelationInfo reconfiguration.
Nokia: UE should reset closed loop power control process if corresponding UL candidate beam configuration, e.g., SRI state or PUCCH-spatial-info is reconfigured. 
Qualcomm: In case of beam switching indicated by the corresponding change of reference signal resource in power control and the source and destination beams have the same Po and , the accumulative TPC of the destination beam is given by  fd(i-1)= fs(i-1)+for PUSCH where 



TPC command field
	Huawei: When the SRS resource set not tied to PUSCH power control is triggered by the SRS request field in DCI format 0_1, the MSB bit of the TPC command field is for PUSCH and the LSB bit is for SRS, and each bit corresponds to one of {-1, +1} close-loop power control command.



Power sharing
	Huawei: Capture the agreed configurability between SUO and dual Tx mode, and the agreed dropping behavior for UE with DPS in dual mode.
CATT: If single link operation is configured for the UE, it applies to both UEs not supporting and supporting dynamic power sharing.  The condition “If the UE does not indicate a capability for dynamic power sharing between EUTRA and NR” should be removed.



PHR triggering condition 
	Motorola: Support a new PHR triggering condition upon a successful beam failure recovery (a.k.a., link reconfiguration procedure).



On BWP
	vivo: 
When a PUSCH switches to transmit on one BWP to another BWP, open loop PC parameters and pathloss reference signal(s) should be reconfigured, close loop PC process (es) should be reset.
For single CC case, virtual PHR for inactive BWP is supported.



Conclusion
Based on the summary of both remaining issues and main views from companies’ contributions [7]-[27] for UL power control in non-CA aspects, the following proposals can be considered.
WFs
The following WFs are identified for this topic to the best of our knowledge:
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