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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 LS on UL power control configuration
Background
In last meeting, the endorsed LS R1-1801281 captured following guidance for RRC parameter list of UL power control.

	PUCCH-Config

	RAN2 parameter name
	RAN1 parameter name
	Guidance

	…….

	pucch-PowerControl
	p0-pucch-set
pucch-pathlossReference-rs-config
num-pucch-pcadjustment-states
	Per BWP



	PUSCH-Config

	RAN2 parameter name
	RAN1 parameter name
	Guidance

	……. 

	pusch-PowerControl
	Accumulation-enabled
alpha-ue-pusch-msg3
p0-nominal-pusch-withoutgrant
p0-push-alpha-setconfig
pusch-pathlossReference-rs-config
num-pusch-pcadjustment-states
deltaMCS-Enabled
	per BWP




1.2 PUSCH
Background
The UL power control framework on PUSCH configuration of {j, k, l} to the UE for cases with SRI has been agreed for grant based transmission as follows. 
	Agreement:
For grant-based PUSCH, when the SRI field is present in the UL grant 
· The mapping between each state of the SRI field and the pathloss reference (k) is directly configured via RRC.
· The mapping between each state of the SRI field and the p0,alpha (j) is directly configured via RRC.
· If N=2 (number of closed loop process) is configured to the UE, the mapping between each state of the SRI field and the PUSCH closed loop process (l) is directly configured via RRC.
· Note: The mappings above are separately configured for SUL and non-SUL

Agreement:
Define RRC parameter SRI-PUSCHPowerControl-Mapping which contains the following, where Ns is the number of valid values for the SRI field in the DCI (as defined in 38.212) 
· SRI-PathlossReferenceIndex-Mapping contains Ns pathloss reference ID values (Note: Maximum of four pathloss reference IDs can be configured) with the first value corresponding to SRI state 0, second value corresponding to SRI state 1 etc.
· SRI-P0AlphaSetIndex-Mapping contains Ns p0-alpha set index values (Note: Maximum of 32 p0-alpha set values can be configured) with the first value corresponding to SRI state 0, second value corresponding to SRI state 1 etc.
· SRI-PUSCHClosedLoopIndex -Mapping contains Ns closed loop index values (Note: Maximum of 2 closed loop index values can be configured) with the first value corresponding to SRI state 0, second value corresponding to SRI state 1 etc.
Note: The RRC parameters above are separately configured for SUL and non-SUL



However, it is still unclear on how to configure power control parameters {j, k, l} to the UE for special cases without SRI. Cases to be addressed include: 
· grant based PUSCH without SRI
· grant-free PUSCH
· MSG3
1.2.1 [RRC impact] Grant-based PUSCH without SRI 
Alternative solutions:
Grant-based PUSCH without SRI has not been well specified for explicitly/implicitly indicating UL power control parameters {j,k,l} (raised by Ericsson, vivo, CATT, Intel, Lenovo/Motorola, ZTE/Sanechips). Also the linkage between the following aspects is not clear for the perspective of UE sides
· a)	grant-based PUSCH without SRI 
· b)  one element of up to 32 p0-pusch-alphasets, i.e., j, 
· c)	one element of up to 4 pusch-pathlossreference-rs, i.e., k, 
· d)  one element of up to 2 pusch-closed-loop-process, i.e., l, 
According to our best knowledge, we have the following alternatives:
· Alt1: The power control parameter index j, k and l can be indicated by PUCCH beam indication PUCCH-spatialRelationInfo.
· Alt2: P0 and the associated α are determined by the type service, such as grant base, SPS, or RACH Msg3, transmitted on PUSCH at a given slot; {k} could be obtained by the receiver beam of PDCCH with UL grant; {l} could be obtained through link of DL beam management RS, such as CSI-RS or SS block, and one of two closed-loop power control loops configured by one RRC parameter
· Alt3: RRC explicitly configures a linkage between “grant-based PUSCH without SRI” and “{j, k, l}” as a pre-defined entry of higher layer parameter SRI-PathlossReferenceIndex-Mapping, SRI-P0AlphaSetIndex-Mapping, SRI-PUSCHClosedLoopIndex-Mapping 
· Alt4: Fixed mapping between “grant-based PUSCH without SRI” and “{j, k, l}”
· DL RS for PL estimation is given by, the RS corresponding to pusch-pathlossreference-index=0 of pusch-pathloss-Reference-rs
· P0 and alpha are given by, the values corresponding p0alphasetindex =0 of p0-push-alpha-setconfig
· Closed loop index l=0
· Alt5: UE assumes a spatial relation between the PUSCH transmission and the CORESET DM-RS antenna port associated with PDCCH reception of the UL grant for the PUSCH for determining the PUSCH beam and corresponding PUSCH PC parameters.
·  Define mapping between the set of TCI states, SS/PBCH block and set of PUSCH PC parameter indices .
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE/Sanechips
	Alt3 or Alt 4
	Introduction of any new RRC parameter for this special case sounds not to be necessary, if it can be well handled according to current framework.

	Motorola Mobility, Lenovo
	Alt-5
	Even without SRI, the UE can still have one or multiple PUSCH beams, and PUSCH beam indication is needed. Therefore, a single value for {j,k,l} may not be sufficient, and multiple {j,k,l} combinations may be needed in configuration, per previous agreement in RAN1#90-Bis on beam-specific PC.


	Intel
	Alt1
	This is a simple way for PUSCH beam indication without SRI. We have agreed that {j,k,l} is based on uplink beam indication. Even without SRI, for grant-based PUSCH, we still need beam indication related information. 
Suggest to wait for the conclusion on uplink beam indication without SRI.

	vivo
	Alt2
	We had agreed beam specific PC, different beams could be used for different PUSCH transmission even without SRI. To support dynamic and flexible PUSCH scheduling, multiple PC parameters configuration is needed even without SRI. Additionally, different service may also have different PC parameters.

	QC
	
	Agree with Intel. The UL beam indication in the absence of SRI should be discussed in beam management. At this moment, we don’t expect any new RRC signaling is needed.

	Nokia
	Alt1 or 
Alt5’
	Should be aligned to PUCCH beam or PDCCH beam. Alt 5 should be modified to be merged with CATT’s suggestion.

	Samsung
	
	Share the view with QC and Intel.. Any new RRC signaling is not needed and this issue should be discussed in BM session.

	Huawei, HiSilicon
	Alt2
	Agree with Vivo. 

	Ericsson
	Alt4, [Alt1]
	Alt 4 when no explicit/implicit PUSCH beam indication is present. Discussions are ongoing in MIMO session on alternate PUSCH beam indication when SRI is not present. For that case, we can use Alt1 or other approach depending on outcome of MIMO session discussions.

	OPPO
	Alt4
	A simple way can be a default RRC configured set of {j, k, l} when SRI is not indicated, e.g. the first set configured for SRI mapping.

	DOCOMO
	Alt.3 or 4
	Share the view with ZTE.

	CATT
	Alt6 (correction of Alt5)
	The L-3 filter PL measurements would be on the RS for RRM or beam management.   Thus, the reference signals for PL are either CSI-RS or SSB.  The determination of j is per slot based on the service type.  Each service type would have linkage to one close-loop power control value (l)


Feature-lead suggestion: 
For the case of  PUSCH with grant and ‘PUSCH beam indication’ not based on SRI, e.g., FR2, suggest to wait for the conclusion from MIMO section on whether PUSCH transmission without SRI in MIMO section is supported or not.
· Notice that, in DCI format 0_0, there is no SRI field according to current TS 38.212, which means that in this meeting one conclusion on this remaining issues should be reached.  
For the case of PUSCH with grant and no ‘PUSCH beam indication’, e.g., FR1, downselect the following alternatives:
· Alt3: RRC explicitly configures a linkage between “grant-based PUSCH without SRI” and “{j, k, l}” as a pre-defined entry of higher layer parameter SRI-PathlossReferenceIndex-Mapping, SRI-P0AlphaSetIndex-Mapping, SRI-PUSCHClosedLoopIndex-Mapping 
· Alt4: Fixed mapping between “grant-based PUSCH without SRI” and “{j, k, l}”
· DL RS for PL estimation is given by, the RS corresponding to pusch-pathlossreference-index=0 of pusch-pathloss-Reference-rs
· P0 and alpha are given by, the values corresponding p0alphasetindex =0 of p0-push-alpha-setconfig
· Closed loop index l=0

1.2.2 [RRC impact] Grant-free PUSCH 
Background
The power control parameters of “p0-nominal-pusch-withoutgrant, p0alphasetindex, PUSCH-closed-loop-index” have been included in both UL-TWG-type1 and UL-TWG-type2 according to [6] as follows. That means {j, l} are configured by RRC signaling.
· For instance, in higher layer parameter UL-TWG-type1 in SPS-Config, we have
	SPS-Config
	type1
	UL-TWG-type1
	Configuration for type 1 including the parameters UL-TWG-periodicity, UL-TWG-offset, UL-TWG-tim-dom, UL-TWG-freq-dom, UL-TWG-DMRS, UL-TWG-MCS-TBS, UL-TWG-tp, UL-TWG-numbHARQproc, UL-TWG-hopping, UL-TWG-RV-rep, p0-nominal-pusch-withoutgrant, p0alphasetindex, PUSCH-closed-loop-index and UL-TWG-repK


Regarding to {k}, it was agreed to add RRC parameter PathlossReferenceIndex at least for UL-TWG-type1 in RAN1 AH 1801 meeting as follows. So {j, k, l} can be fully obtained for grant free PUSCH of UL-TWG-type1. 
	Agreement:
Add RRC parameter PathlossReferenceIndex at least for UL-TWG-type1 



Alternative solutions:
Therefore, the indication of {k} for PUSCH UL-TWG-type2 is still pending (as raised by Lenovo/Motorola, ZTE/Sanechips). 
According to our best knowledge, we have the following alternatives:
· Alt1: Add RRC parameter PathlossReferenceIndex also for UL-TWG-type2
· Alt2: Do NOT introduce one new RRC parameter PathlossReferenceIndex into UL-TWG-type2
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE/Sanechips
	Alt1
	Similar as UL-TWG-type-1

	Motorola Mobility, Lenovo
	Alt-2
	Beam-specific power control should be considered for grant-free (a.k.a., configured grant) PUSCH transmission, particularly for the case of Type-2 with UL grant activation, and follow the same principles of grant-based PUSCH transmission: based on SRI if included in the grant-free resource allocation; or follow TCI state for PDCCH or SS/PBCH block otherwise. Therefore, the explicit RRC linkages defined between SRI/TCI/SS-PBCH and {j,q_d,l} indices for grant-based PUSCH can be reused for grant-free (Type-2).

	vivo
	Alt2
	UL-TWG-type2 could be dynamically activated by UL grant, use RRC parameter configuration may cause time delay and ambiguity.

	QC
	Alt2
	Given that UL-TWG-TYPE2 can have activation DCI, additional RRC signaling is not needed.

	Nokia
	
	

	Samsung
	Alt2
	We don’t have strong view on this issue but Alt2 is preferred

	Huawei, HiSilicon
	Alt1
	For different types, different RRC parameters should be configured.

	OPPO
	Alt1
	Separate parameters for different types of grant-free transmission considering different use cases. 

	DOCOMO
	Alt2
	Share the view with vivo and QC.

	CATT
	Alt2
	As discussed in R1-1801745


Proposal-1: Down-select the following alternative 
· Alt1: Add RRC parameter PathlossReferenceIndex also for UL-TWG-type2
· Supported by ZTE/Sanechips, Huawei/HiSilicon, OPPO
· Alt2: Do NOT introduce one new RRC parameter PathlossReferenceIndex into UL-TWG-type2
· Supported by Motorola Mobility/Lenovo, vivo, QC, Samsung, DOCOMO, CATT

Additionally, up to now, there has been no consideration for multi-beam approach for grant free transmission (raised by CATT). Once Type 2 grant free transmission is supported in multi-beam/multi-SRS-resource scenario, SRI field could be present in DCI.
According to our best knowledge, we have the following alternatives:
For Type 2 grant free transmission with SRI in DCI field,
· Alt1: To reuse the mapping between values of SRI and {j,k,l} through the higher parameter SRI-PUSCHPowerControl-Mapping for grant-based transmission;
· Alt2: Do NOT support any further mapping between values of SRI and {j,k,l} through the higher parameter SRI-PUSCHPowerControl-Mapping for grant-based transmission;
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE/Sanechips
	Alt1
	Alt1 could be considered as a natural way if type 2 grant free transmission supports multi-beam scenario.

	Motorola Mobility, Lenovo
	Alt-1

	Alt 1 if SRI included in DCI. 
Otherwise, follow TCI state for PDCCH or SS/PBCH block with explicit RRC linkages defined between TCI/SS-PBCH and {j,q_d,l} indices as for grant-based PUSCH can be reused for grant-free Type-2.

	Intel
	
	Have we agreed there is SRI for grant-free transmission?

	vivo
	
	Alt1 may be one solution, Without SRI case also should be considered.

	QC
	
	Prefer to wait decision from other sessions.

	Nokia
	Alt 1’
	Use SRI if it is agreed to be included in UL-TWG-type 2 DCI, or relay on RS QCL-ed with PDCCH DMRS ports. (Just an example)

	Samsung
	
	I am also not sure if SRI is supported for grant-free transmission. Beam management for grant-based transmission should be discussed first in BM session.

	OPPO
	Alt2
	Support multi-beam for type 2 grant-free transmission via SRI is not a sufficient way since the beam can’t be changed within a short time.

	CATT
	Alt 1
	


Feature-lead suggestion: Suggest to wait for the conclusion on whether grant free PUSCH transmission with SRI in DCI field is supported or not.

1.2.3  [RRC impact] Msg3 
Background

For MSG3, the current 38.213 only specifies that the open loop PC parameter for j = 0, and UE is not configured with any higher layer parameter,  is applied to MSG3 by default as follows, but there is no illustration on PL RS configuration of k.  

	[bookmark: _Toc498621174]In Section 7.1.1   in TS 38.213 




 is a parameter composed of the sum of a component  and a component  where . 
· 






For a PUSCH (re)transmission corresponding to a random access response grant, , , and  , where the parameter preambleInitialReceivedTargetPower [11, TS 38.321] (for ) and Delta-preamble-msg3 (for ) are provided by higher layers for carrier  of serving cell . 
...
· 


For the PUSCH power control adjustment state for carrier  of serving cell  in PUSCH transmission period 
· 



is a correction value, also referred to as a TPC command, and is included in a PDCCH with DCI format 0_0 or DCI format 0_1 that schedules the PUSCH transmission period  on carrier  of serving cell  or jointly coded with other TPC commands in a PDCCH with DCI format 2_2 having CRC parity bits scrambled by TPC-PUSCH-RNTI that is last received by the UE prior to the PUSCH transmission;
· 

 if the UE is configured with higher layer parameter num-pusch-pcadjustment-states; otherwise, . 



Alternative solutions:
Regarding PL RS configuration k for MSG3, there are alternatives as follows (raised by Ericsson, CATT, ZTE/Sanechips):
· Alt1: UE assumes the same PL RS configuration for MSG3 as for MSG1. 
· Alt2: The SS-block used for PBCH reception should be used as the DL RS for PL estimation. 
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE/Sanechips
	Alt1
	MSG3 is just transmitted after MSG1. Since PL RS has been determined for MSG1, there is no necessary to re-select RS for PL estimation for MSG3

	Motorola Mobility, Lenovo
	Alt 1
	PL estimation based on the SS/PBCH block identified by the UE during the random access procedure

	Intel
	
	What is the difference between the two alternatives?

	vivo
	Alt1
	

	QC
	Alt1
	

	Nokia
	Alt1
	

	Samsung
	Alt1
	

	Huawei, HiSilicon
	Alt1
	Seems no difference if the RACH is based on SSB. But if the RACH is based on CSI-RS, then Alt2 shall not be used.

	OPPO
	Alt1
	Is not the PL RS for MSG1 also a SSB used for PBCH reception?

	DOCOMO
	Alt1
	

	CATT
	Alt1 and Alt 2
	Alt1 and Alt 2 are the same for RACH Msg1 and RACH Msg3



Feature-lead suggestion: Suggest to extend Alt-1 into one general case, i.e., no DL RS configuration for PUSCH, PUCCH.
Proposal-2: UE assumes the same PL RS configuration as for MSG1, if no DL RS for path loss estimation for PUSCH (e.g., MSG3) or PUCCH is configured.

[Added by Motorola] One further necessary clarification for Msg3 is the specification of closed-loop index in RRC_CONNECTED state, in the case the UE is already configured with 2 closed-loop processes for PUSCH: 
· Alt-1: Fixed to  
· Alt-2: Separately RRC configured
· Alt-3: Implicitly determined based on the linkage between SRI and  via the SS/PBCH block used in the RACH procedure, with fallback to in case of no SRI
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	
	
	

	
	
	

	
	
	

	
	
	



Feature-lead suggestion: Taking into account the this remaining raised by Moto is essential for MSG3 in RRC_CONNECTED states, it is recommended to go with the non-RRC impact solution, i.e., Alt-1. (To be honestly, the benefits for Alt-2/3 is not obvious, according to my knowledge)

Proposal-3: Closed-loop index for MSG3 is fixed to l=0 in both RRC_CONNECTED and RRC_IDLE states.

1.3 PUCCH
1.3.1 [RRC impact] PUCCH without PUCCH-Spatial-relation-info
Background
	Agreement:
For PUCCH, when the parameter PUCCH-Spatial-relation-info is configured to the UE,
· The mapping between each entry of the RRC parameter PUCCH-Spatial-relation-info and the pathloss reference (k) is configured as part of PUCCH-Spatial-relation-info.
· The mapping between each entry of the RRC parameter PUCCH-Spatial-relation-info and the p0 is directly configured as part of PUCCH-Spatial-relation-info.
· If N=2 (number of closed loop process) is configured to the UE, the mapping between each entry of the RRC parameter PUCCH-Spatial-relation-info and the PUSCH closed loop process (l) is directly configured as part of PUCCH-Spatial-relation-info.
· Note: Precise ASN.1 design can be decided by RAN2

Agreement:
Define RRC parameter PUCCHPowerControl-Mapping which contains the following, where Ns is the number of configured entries in the parameter PUCCH-Spatial-relation-info 
· PathlossReferenceIndex-Mapping contains Ns pathloss reference ID values (Note: Maximum of four pathloss reference IDs can be configured) with the first value corresponding to the first entry of the parameter PUCCH-Spatial-relation-info, second value corresponding to the second entry of the parameter PUCCH-Spatial-relation-info etc.
· P0PUCCHIndex-Mapping contains Ns p0 PUCCH index values (Note: Maximum of 8 p0 PUCCH index values can be configured) with the first value corresponding to the first entry of the parameter PUCCH-Spatial-relation-info, second value corresponding to the second entry of the parameter PUCCH-Spatial-relation-info etc.
· PUCCHClosedLoopIndex -Mapping contains Ns closed loop index values (Note: Maximum of 2 closed loop index values can be configured) with the first value corresponding to the first entry of the parameter PUCCH-Spatial-relation-info, second value corresponding to the second entry of the parameter PUCCH-Spatial-relation-info etc.



The method to configure power control parameters {j, k, l} to the UE for cases with PUCCH-Spatial-relation-info has been agreed as above. However, it is still unclear to configure power control parameters {j, k, l} to the UE for cases without PUCCH-Spatial-relation-info.
· a)	‘beam indication for PUCCH’, i.e., through RRC parameter PUCCH-Spatial-relation-info, and MAC-CE selection command signaling if K>1 entries are configured in PUCCH-Spatial-relation-info as shown in the following agreement. 
· b)  one element of up to 8 p0-pucch-set, i.e., j, 
· c)	one element of up to 4 pucch-pathlossReference-rs-config, i.e., k, 
· d)  one element of up to 2 pucch-closed-loop-process, i.e., l, 

	Agreement:
Modify the RRC parameter PUCCH-Spatial-relation-info as list. 
Each entry can be SSB ID or, a CRI, or a SRI
One or multiple SpatialRelationInfo IE(s) is included in the list.
Introduce MAC-CE signalling to provide spatial relation information for a PUCCH resource to one of the entries in PUCCH-Spatial-relation-info
If PUCCH-Spatial-relation-info includes one SpatialRelationInfo IE, UE applies the configured SpatialRelationInfo and no MAC-CE is used.



Alternative solutions:
According to our best knowledge, there are alternatives as follows (raised by Motorola, vivo, Ericsson, CATT, ZTE/Sanechips):
· Alt1: RRC explicitly configures a linkage between “PUCCH without PUCCH-Spatial-relation-info” and “{j, k, l}” through one pre-defined entry of higher layer parameter PathlossReferenceIndex-Mapping, P0PUCCHIndex-Mapping, PUCCHClosedLoopIndex -Mapping
· Alt2: RRC configures other kind of mapping between {j, k, l} and some features, e.g. the service type/logical channel which the UCI carried on the PUCCH is associated with, transmission format for the PUCCH. 
· Alt3: For {k}, the beam management RS of the associated DL beam is used as the reference signal for the path loss measurements. {j, l} could be obtained through link of DL beam management RS, such as CSI-RS or SS block, and P0/closed-loop power control loops by RRC.
· Alt4: Fixed mapping between “PUCCH without PUCCH-Spatial-relation-info” and “{j, k, l}”
· DL RS for PL estimation is given by, the RS corresponding to pucch-pathlossreference-index=0 of pucch-pathloss-Reference-rs
· P0 is given by the value corresponding p0setindex =0 of p0-pucch-set 
· Closed loop index l=0
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE/Sanechips
	Alt1 or Alt4
	Similar reason to grant based PUSCH transmission without SRI.

	Motorola Mobility, Lenovo
	Alt 1
	Explicit RRC linkage between default/fallback PUCCH beam indication and the PUCCH PC parameter set. 

	vivo
	Alt2
	Same reason as PUSCH transmission without SRI.

	QC
	Alt4
	

	Nokia
	Alt4
	

	Samsung
	
	It is not desirable to introduce any new RRC parameters and beam management for PUCCH should be discussed in BM session.

	Huawei, HiSilicon
	Alt2
	

	Ericsson
	Alt4 
	

	OPPO
	Alt 4
	Similar to grant based transmission

	DOCOMO
	Alt4
	

	CATT
	Alt 3
	



Feature-lead suggestion: Suggest to go with majority views.
Proposal-4: In case that higher layer parameter PUCCH-Spatial-relation-info is NOT configured, the following aspects are supported for UL power control of PUCCH
· DL RS for PL estimation is given by the RS corresponding to pucch-pathlossreference-index=0 of pucch-pathloss-Reference-rs
· P0 is given by the value corresponding p0setindex =0 of p0-pucch-set 
· Closed loop index l=0

1.3.2 ΔPUCCH_TF,c(i) 
Background
	Agreement:
The delta function ΔTF,f,c(i) for PUCCH formats 0 and 1 is as follows,
· ΔTF,f,c(i) = 10 log10( ),   where 
· Nsymb is the number of symbols transmitted
· Nref (the reference number of symbols configured for the PUCCH format) is set to 
· 2 for PUCCH format 0
· 14 for PUCCH format 1


However, the delta function ΔTF,f,c(i) for PUCCH formats 2/3/4 is still FFS.
Alternative solutions:
Huawei: For PUCCH power control, ΔTF,f,c(i) can generally use  for PUCCH formats 2/3/4  and  are configured by higher layer parameters. 
ZTE: To support ΔF_PUCCH(F) as in Table3 for PUCCH format 0 and format 1 according to the simulation results.
Table 3 ΔF_PUCCH(F) and ΔPUCCH_TF,c(i) for PUCCH format 0/1
	Format
	ΔF_PUCCH(F) [dB]
	ΔPUCCH_TF,c(i) [dB]

	0
	3
	


	1
	-7
	


ΔPUCCH_TF,c(i) as in Table 4 is supported for PUCCH format 2/3/4.
Table 4 ΔF_PUCCH(F) and ΔPUCCH_TF,c(i)for PUCCH format 2/3/4
	Format
	ΔF_PUCCH(F) [dB]
	ΔPUCCH_TF,c(i) [dB]

	2
	6
	


	3/4
	4
	


Notes that 10log10(MPUCCH,c(i)) is employed separately from ΔPUCCH_TF,c(i) 

CATT: For PUCCH transmission using PUCCH format 2/3/4 ,
· For  2 < OUCI ≦11 bits
ΔTF,f,c(i) =10 log10 () where
· NRE  is the number of REs carried UCI.  
· NRE = ( ) for PUCCH format 2
· NRE = ( ) for PUCCH format 3/4
where
·  is the number of PRB configured for PUCCH format 2/3/4
· Nsymb is the number of symbols for PUCCH format 2 and number of non-DMRS symbols configured for PUCCH format 3/4
· k = 6.6393 for PUCCH format 2 without frequency hopping
· k = 4.0551 for PUCCH format 2 with frequency hopping
· k = 7.8764  for PUCCH format 3/4 without frequency hopping
· k = 3.3910  for PUCCH format 3/4 with frequency hopping
· For  11 bits < OUCI 
ΔTF,f,c(i) =10 log10 ()
· g(OUCI/NRE) = 137/64*( OUCI/NRE)-7/8  for  PUCCH format 2 without frequency hopping and 12≦OUCI≦19 bits
· g(OUCI/NRE) = 45/8*( OUCI/NRE)-11/8  for  PUCCH format 2 with frequency hopping and 12≦OUCI≦19 bits
· g(OUCI/NRE) = 17/6*( OUCI/NRE)-1/4  for PUCCH format 2 without frequency hopping and OUCI > 19 bits
· g(OUCI/NRE) = 3.4893*( OUCI/NRE)-0.94536  for PUCCH format 2 with frequency hopping and OUCI > 19 bits
· g(OUCI/NRE) = 57/8*( OUCI/NRE)-1  for  PUCCH format 3/4 without frequency hopping and 12≦OUCI≦19 bits
· g(OUCI/NRE) = 45/8*( OUCI/NRE)-13/8  for  PUCCH format 3/4 with frequency hopping and 12≦OUCI≦19 bits
· g(OUCI/NRE) = 25/8*( OUCI/NRE)+2/5  for PUCCH format 3/4 without frequency hopping and OUCI > 19 bits
· g(OUCI/NRE) = 17/5*( OUCI/NRE)- 5/8  for PUCCH format 3/4 with frequency hopping and OUCI > 19 bits

Samsung: In case that UCI payload size is less than or equal to 20 bits, NR adopts the following ΔPUCCH_TF,c(i) equation and corresponding values defined in Table 3.
· ΔPUCCH_TF,c(i) = α*nuci + β + 10log10(Nref/Nsymb) + γ
· α is a constant that can be different depending on PUCCH formats as shown in Table 3.
· nuci is the number of UCI bits.
· β is an offset value that can be different depending on UCI types for each PUCCH format as shown in Table 3. 
· Nref is the reference number of symbols configured for the PUCCH format. It is set to 2 for PUCCH formats 0 and 2, and set to 14 for PUCCH formats 1, 3, and 4.
· Nsymb is the number of symbols transmitted.
· γ is an offset value reflecting a frequency hopping gain.
· 

is employed separately from 
In case that UCI payload size is less than or equal to 20 bits, NR adopts the following ΔF_PUCCH(F) values:
· ΔF_PUCCH(0) = 0 dB, ΔF_PUCCH(1) = – 7.0 dB, ΔF_PUCCH(2) = 2 dB,  ΔF_PUCCH(3) = – 6.0 dB and ΔF_PUCCH(4) = – 6.0 dB.

Feature lead recommendation: Discuss offline to reach consensus on delta_PUCCH formula.
Proponents’ views and suggestion are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE/Sanechips
	
	To reuse LTE format (which is based on Shannon formula) as much as possible. If necessary after comprehensive simulation, we are fine with adopting some further modification based on LTE format.

	Nokia
	
	Reuse LTE feature as much as possible with the assumption that performance of different channel coding schemes would not show a big gab with small payload size

	Samsung
	
	For large payload size, LTE delta_TF can be reused but for small payload size (i.e., less than or equal to 20 bits of UCI payload), it cannot be reused. For example, in LTE, a function h() is used for PUCCH format 1/2/3 with small UCI payload size.

	CATT
	
	The delta function should be inversely proportional to the coding gain for different coding schemes, which include different length of CRC.



1.4 [RRC impact] TBD aspects on P0 and deltaF-pucch value range
According to [6], there are some pending issues about parameter value range, as shown below. 
· Regarding P0 values, cell specific P0 has been specified, but UE specific P0 is still not completed. 
· The deltaF-pucch values should depend on the simulation results.
	Delta-preamble-msg3
	Power offset between msg3 and RACH preamble transmission, i.e. similar as in LTE
	32 values with 1dB step size. Exact values TBD
	Cell specific

	p0-pusch
	P0 value for PUSCH with grant (except msg3)
	32 values with 1dB step size. Exact values TBD
	UE specific

	p0-pucch
	P0 value for PUCCH 
	32 values with 1dB step size. Exact values TBD
	UE specific

	deltaF-pucch-f0
	deltaF values configurable for PUCCH format 0
	32 values. Exact values TBD
	cell specific

	deltaF-pucch-f1
	deltaF values configurable for PUCCH format 1 
	32 values. Exact values TBD
	cell specific

	deltaF-pucch-f2
	deltaF values configurable for PUCCH format 2 
	32 values. Exact values TBD
	cell specific

	deltaF-pucch-f3
	deltaF values configurable for PUCCH format 3
	32 values. Exact values TBD
	cell specific

	deltaF-pucch-f4
	deltaF values configurable for PUCCH format 4 
	32 values. Exact values TBD
	cell specific



Value range in LTE as background
	Delta-preamble-msg3
UplinkPowerControlCommon ::=		SEQUENCE {
	p0-NominalPUSCH						INTEGER (-126..24),
	alpha								Alpha-r12,
	p0-NominalPUCCH						INTEGER (-127..-96),
	deltaFList-PUCCH					DeltaFList-PUCCH,
	deltaPreambleMsg3					INTEGER (-1..6)
}
UE specific p0-pusch/p0-pucch 
UplinkPowerControlDedicated ::=		SEQUENCE {
	p0-UE-PUSCH							INTEGER (-8..7),
	deltaMCS-Enabled					ENUMERATED {en0, en1},
	accumulationEnabled					BOOLEAN,
	p0-UE-PUCCH							INTEGER (-8..7),
	pSRS-Offset							INTEGER (0..15),
	filterCoefficient					FilterCoefficient					DEFAULT fc4
}

deltaF-pucch
DeltaFList-PUCCH ::=				SEQUENCE {
	deltaF-PUCCH-Format1				ENUMERATED {deltaF-2, deltaF0, deltaF2},
	deltaF-PUCCH-Format1b				ENUMERATED {deltaF1, deltaF3, deltaF5},
	deltaF-PUCCH-Format2				ENUMERATED {deltaF-2, deltaF0, deltaF1, deltaF2},
	deltaF-PUCCH-Format2a				ENUMERATED {deltaF-2, deltaF0, deltaF2},
	deltaF-PUCCH-Format2b				ENUMERATED {deltaF-2, deltaF0, deltaF2}
}
UplinkPowerControlCommon-v1020 ::=	SEQUENCE {
	deltaF-PUCCH-Format3-r10			ENUMERATED {deltaF-1, deltaF0, deltaF1, deltaF2,
													deltaF3, deltaF4, deltaF5, deltaF6},
	deltaF-PUCCH-Format1bCS-r10			ENUMERATED {deltaF1, deltaF2, spare2, spare1}
}

UplinkPowerControlCommon-v1310 ::=	SEQUENCE {
	deltaF-PUCCH-Format4-r13			ENUMERATED {deltaF16, deltaF15, deltaF14,deltaF13, deltaF12,
										deltaF11, deltaF10, spare1}			OPTIONAL,	-- Need OR
	deltaF-PUCCH-Format5-13				ENUMERATED { deltaF13, deltaF12, deltaF11, deltaF10, deltaF9,
										deltaF8, deltaF7, spare1}				OPTIONAL	-- Need OR
}




Ericsson gives their proposal on the value range of P0-PUSCH and P0-PUCCH as follows.
	Ericsson: For P0_UE_PUSCH and P0_UE_PUCCH at least the values -8dB to 7dB with 1dB steps are supported


Proponents’ views and suggestion are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	Samsung
	
	The following was agreed in RAN1#91: 
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

Basically, -8dB to 7dB is the range defined in LTE and at least this range needs to be within P0_UE_PUSCH and P0_UE_PUCCH for NR.

	
	
	

	
	
	

	
	
	



Feature lead recommendation:  After offline discussion, suggest to determine the value range according to LTE design for Delta-preamble-msg3/P0/deltaF-PUCCH., and also fully use the reserved bits if the number of bits are larger than LTE

	Delta-preamble-msg3
	Power offset between msg3 and RACH preamble transmission, i.e. similar as in LTE
	INTEGER (-1..6) with 1dB step size
	Cell specific

	p0-pusch
	P0 value for PUSCH with grant (except msg3)
	INTEGER (-16..15) with 1dB step size
	UE specific

	p0-pucch
	P0 value for PUCCH 
	INTEGER (-16..15) with 1dB step size
	UE specific

	deltaF-pucch-f0
	deltaF values configurable for PUCCH format 0
	INTEGER (-16..15) with 1dB step size
	cell specific

	deltaF-pucch-f1
	deltaF values configurable for PUCCH format 1 
	INTEGER (-16..15) with 1dB step size
	cell specific

	deltaF-pucch-f2
	deltaF values configurable for PUCCH format 2 
	INTEGER (-16..15) with 1dB step size
	cell specific

	deltaF-pucch-f3
	deltaF values configurable for PUCCH format 3
	INTEGER (-16..15) with 1dB step size
	cell specific

	deltaF-pucch-f4
	deltaF values configurable for PUCCH format 4 
	INTEGER (-16..16) with 1dB step size
	cell specific




1.5 Intra-slot Power Scaling
	Huawei: Intra-slot power scaling should be supported to keep same power level for PUSCH/PUCCH TDM case.
Intel: For SCS 120kHz, a UE shall not expect the gNB to configure the power control factors or schedule the uplink channels/signals that requires the UE to change its power twice within 3 continuous symbols.



This intra-slot power scaling issue should be an essential issue to be handled. Based on RAN4’s input, a UE cannot change its power quite fast. There’s already some gap defined for SRS, maybe we can reuse the similar principle. 

Proposal: When uplink channels or signals, which are configured with different power control parameters sets, are multiplexed in TDMed manner, a minimal GP should be defined with regard to power transient and beam switching latency. The GP should be fixed per SCS.
· Reuse the value of minimal GP for SRS to define this GP.
	Companies
	Views
	Comments/Further clarification

	Intel
	
	This is an essential issue and suggests to discuss it. Based on current RAN4’s conclusion, current power control framework cannot work for some cases, as it does not take the power transient and beam switching latency into account.

	Nokia
	
	Open to restrict the sudden change of transmission power, but not supporting power scaling.

	Samsung
	
	I am not sure whether Huawei’s and Intel’s observations/proposals are under the same framework, i.e., Huawei’s proposal seems to scale down or up PUSCH/PUCCH transmission power in order to keep the same TX power. Intel’s proposal is to introduce a GAP to compensate power transient time and/or beam switching delay within a slot. 

	Huawei, HiSilicon
	
	Proper scaling of power can prevent power fluctuation and requires no gap or transient, which is preferred.

	Ericsson
	
	gNB is aware of transient durations allowed for the UE and is expected to schedule the UE accordingly. We do not see the need for further optimizations at this stage.

	CATT
	
	No additional power scaling is needed.



Feature lead recommendation: Suggest to go with above proposal recommended by Intel, which can be depended on UE capability if required.

1.6 Virtual PHR calculation
1.6.1 [RRC impact] For PUSCH 
Background
	Agreement:
Virtual PHR for non-scheduled serving cell for CA/DC case is supported
· For PHR reporting for multiple cells, if the UE does not transmit PUSCH in PUSCH transmission period i for carrier f of serving cell c, the UE computes power headroom for a Type 1 report as 
[image: ]

· MPR=0dB, A-MPR=0dB, P-MPR=0dB for serving carrier f of cell c
· FFS: how to determine j, q_d and l



Virtual PHR has been agreed for PUSCH without non-schedule serving cell for CA/DC, but the UL power control values for {j, q_d, and l} are still FFS
Alternative solutions:
Regarding this issue on {j, q_d, and l} configuration for virtual PHR, there are alternatives as follows (raised by vivo, CATT, Motorola, Ericsson, Qualcomm, Samsung, Huawei, HiSilicon):
Alt1: One entry of SRI-P0AlphaSetIndex-Mapping for the P0  and the associated α, SRI-PathlossReferenceIndex-Mapping for the reference signal for pathloss measurement and SRI-PUSCHClosedLoopIndex –Mapping for the closed loop process index is used for virtual PHR when an SCell is configured for CA/DC.
· Alt1-a: The value of entry is RRC configured 
· Alt1-b: The value of entry is derived from the latest SRI indication for the PUSCH transmission
Alt2: For CA/DC case, based on another serving cell with PUSCH transmission.
Alt3: UE determines combination(s) of {j, qd, l} for virtual PHR and report the index, e.g., by SRI field
	Alt4 : j and l are predefined and qd is the latest pathloss index associated with j and l.
	Alt5 : l is a fixed value or a function of slot number,  qd and j are the most recent ones associated with l.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE/Sanechips
	Alt1-a
	Alt1-a has no ambiguity.{j, q_d, and l} for virtual PHR is not expected as a fast changing configuration, so RRC configuration is enough. For CA/DC, RRC could configure {j, q_d, and l} for virtual PHR for each CC.

	Motorola Mobility, Lenovo
	Alt 1-a or fixed
	fixed in specification, e.g., the lowest index PC parameters 

	vivo
	Alt1 or Alt2
	For Alt-b, the latest SRI indication for the PUSCH transmission should be on another serving cell.

	Nokia
	Alt1
	

	Samsung
	Alt4
	There are more options to be listed up and this issue will be treated in NR power control for CA aspects.

	Huawei, HiSilicon
	Alt 1-a
	PH is computed based on the PC parameters associated with a higher layer configured SRS resource set

	OPPO
	Alt1
	For Alt1-b, some timing restriction may be needed since the latest SRI may be indicated very long time ago

	DOCOMO
	Alt1-a or 3
	What if there is long absence of PUSCH transmission after the last transmission? Does PHR make sense with the latest {j,q,l}?

	CATT
	Alt 1-a
	Power control parameters are configured when the SCell is configured.


Feature lead recommendation: Alt1-a seems to be majority views according to proponents’ views, and also this issues can be treated in AI 7.1.6.2 UL power control- CA section.
1.6.2 [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
	



Proposal-5: The SRS resource set configuration for virtual Type 3 PH is derived from higher layer configured SRS resource set ID, i.e., {q_s}

1.7 Group-common TPC command 
Background




Each transmission of PUSCH/PUCCH/SRS is associated with a power control adjustment state with index l, where  in general or  in some cases. When a TPC command is sent in a DCI, the TPC command should be applied to the associated transmission. This is clear for the case of . When , the following cases exist as raised by Huawei
· The TPC command is carried in a group common DCI format 2. Then it needs to be made clear which power control adjustment state the TPC command is for, i.e., l=?. 
Alternative solutions:
According to our best knowledge, only one alternative solution are provided in R1-1801462 as follows

Possible Proposals: If , two fields per serving cell for each of PUSCH/PUCCH are configured for group-common TPC command.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE/Sanechips
	
	
The simple way is that DCI format 2-2 includes the same number of DCI TPC fields as the number of l per CC per UE. But DCI format 2-2 does not always need to contain full TPC command for all l, if only one of  is required to be updated. Therefore, some further discussion may be needed.

	Motorola Mobility, Lenovo
	
	l is configured together with an index to the TPC command for the UE in the group-common TPC DCI. Whether two fields per serving cell for both CL are present or not is up to gNB.

	Nokia
	
	Not clear how high flexibility should be supported. Latest l could be one possible way.

	Samsung
	
	Agree with Nokia

	Huawei, HiSilicon
	
	The latest l approach may not work, and it may cause unwanted scheduling restrictions. For some PUSCH/PUCCH not associated with a UL/DL DCI, if the latest 1 approach is adopted, then such PUSCH/PUCCH transmissions are stuck with the previous l and cannot be changed until another PUSCH/PUCCH associated with a UL/DL DCI is transmitted. This is a flaw. 
Configuring with an extra index would require additional change in RRC to include an optional flag bit for l=0 or 1. This could work and requires more changes in 331 and 213/212 and is not preferred.

	Ericsson
	
	As of  now, there are no agreements on how to handle this for both 1 and 2 closed loop cases and no associated RRC signaling has been defined. 
When UE is configured with 1 closed loop; LTE structure for tpc_index is reused.
When UE is configured with 2 closed loops, including closedloopindex along with TPC command in the DCI is a reasonable option (provides the necessary indication while limiting unnecessary DCI overhead).

	DOCOMO
	
	Agree with ZTE

	CATT
	
	The default condition of group common TPC DCI should support 1 closed loop.  We need further agreements on the need and the way of supporting 2 closed-loops 



Proposal-6: Down-select the following alterative for group-common TPC command in DCI format 2-2, when UE is configured with 2 closed loops
· Alt-1: Two respective DCI fields are present for each close loop per serving cell. 
· Alt-2: l is configured together with an index to the TPC command for the UE in the group-common TPC DCI. 
· Notice: whether two fields per serving cell for both CL are present or not is up to gNB.
· Alt-3: closedloopindex along with TPC command is explicitly present in the DCI, where only one DCI field is present.

1.8 K values for group-common TPC command
Background:



, , and  are defined to deduce when these TPC commands can be used for the corresponding PUSCH/PUCCH/SRS transmission. 
· For non group-common TPC command, we have the following agreements already for their definition and the exact value should be made in coordination with decisions from the scheduling and HARQ session
· 


But, for group-common TPC command, , , and  are still FFS.

	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 assignment, K_PUCCH is the time duration between the downlink assignment and the start of the PUCCH



Alternative solutions:
The some proponents (LGE, Samsung, MediaTek) have provide their views on design of K for UE specific DCI of PUSCH, PUCCH and SRS for group common DCI. According to our best knowledge, we have the following alternatives:
For group-common DCI, i.e., DCI format 2_2 scrambled with TPC-PUSCH-RNTI

Alt1:  is defined as a fixed value in the specification and can correspond to a minimum UE processing-time capability

Alt2:  is to be specified as the latest slot which guarantees UE’s minimum PUSCH processing time. 
· 
e.g. as the UE’s minimum processing time for PUSCH, that is, as the latest slot which guarantees UE’s minimum PUSCH processing time,  as defined in section 6.4 of TS 38.214

For group-common DCI, i.e., DCI format 2_2 scrambled with TPC-PUCCH-RNTI

Alt1:  is defined as a fixed value.


Alt2:  is the same as  for group-common DCI 

For group common DCI, i.e., DCI format 2_3 scrambled with TPC-SRS-RNTI


Alt1:  is the same as  for group-common DCI 

Alt2:  is the same as trigger offset of its associated SRS resource set within one block as defined in 	Section 7.3.1.3.3 Format 2_3 in TS 38.212
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE/Sanechips
	Alt2
Alt2
Alt1
	For group common DCI, it is better to update K value as soon as possible.

	Motorola Mobility, Lenovo
	
	The discussion belongs to the UL scheduling agenda item.

	Nokia
	
	Should be discussed in proper A.I., not in UL PC A.I.

	Samsung
	
	Share the view with Motorola/Lenovo and Nokia. It should be discussed in HARQ/scheduling AI

	CATT
	
	Discussed in HARQ/scheduling AI



Feature lead recommendation: This issues should be discussed in HARQ/scheduling AI.

1.9 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-6: Agree to the following text proposals:
---------------------------------------------------------------------------------
In Sections 7.1.1 of TS 38.213 
· 

A UE 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 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.


1.10 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： 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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