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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 in this RAN1 AH1801 meeting. There are some remaining details on NR power control which need to be refined or updated in the specification. 
Based on the submitted contributions in RAN1 AH 1801 for this agenda item ([6]-[26]) 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 On PUSCH
ΔTF,c(i) in PUSCH
Background
	Working Assumption:
ΔTF,c(i) is defined as in LTE
Note: Subject to modifications (value of beta, introduction of gamma for DFT-S-OFDM/CP-OFDM) based on availability of future evaluation results. These modifications will only impact RAN1 specifications.
Agreement:
RRC parameter is introduced to enable or disable ΔTF,c(i)
Agreement
The delta_MCS in PUSCH power control formula applies only to single layer transmissions (i.e., K_s=0 for multi-layer transmissions).

In Section 7.1.1	in TS 38.213 
· 











 for  and  for  where  is provided by higher layer parameter deltaMCS-Enabled provided for each carrier  and serving cell . If the PUSCH transmission is over more than one layers [6, TS 38.214], .  and , for each carrier  and each serving cell , are computed as below. 
· 

 for PUSCH with UL-SCH data and for CSI transmission in a PUSCH without UL-SCH data, where
· 











 is the number of code blocks,  is the size for code block ,  is the number of CSI part 1 bits including CRC bits, and  is the number of resource elements determined as  excluding REs used for DM-RS transmission, where  is a number of symbols for PUSCH transmission period  on carrier  of serving cell  and ,  are defined in [5, TS 38.212]. 
· 

 when the PUSCH includes UL-SCH data and , as described in Subclause 9.3, when the PUSCH includes CSI and does not include UL-SCH data.




About above WA for  ΔTF,c(i) in PUSCH, proponents (Qualcomm) recommend that ΔTF,c(i) should be related to a waveform related parameter, but others seems to be fine with the WA. Here we have the following alternative:  
Alt.1: Confirming the working assumption.
Alt.2: Not confirming (Any revision suggested).
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt-1
	Confirm the working assumption

	Nokia
	Alt-1
	

	Samsung
	Alt2
	Dynamic waveform switching is not supported in Rel-15 and dynamic power adjustment by using delta_TF,c(i) is not required. However, delta_TF,c(i) defined in LTE cannot be directly used for NR PUSCH because the number of PUSCH symbols is varying and different level of energy at the receiver side can be obtained, which impacts received target SINR.

	Motorola Mobility, Lenovo
	Alt-1
	

	DOCOMO
	Alt-1
	Waveform difference should be taken into account

	CATT
	Alt-1
	We could reuse LTE formula although the slop of LTE formula (k_s) might not be perfectly aligned for LDPC code comparing to Turbo code in LTE.  

	QC
	Alt-2
	The LTE formula may not work for the following reasons: 1. Two different waveforms, 2 Varying PUSCH data/DMRS symbols, 3. For UCI, RE allocation has not been decided.

	vivo
	Alt-2
	Dynamic waveform changing is not supported in NR. 
If Alt-1 is agreed, further  evaluation is needed.



Proposals: The following working assumption is confirmed for PUSCH power control ΔTF,c(i)
· ΔTF,c(i) is defined as in LTE
Note: Subject to modifications (value of beta, introduction of gamma for DFT-S-OFDM/CP-OFDM) based on availability of future evaluation results. These modifications will only impact RAN1 specifications.

Definition of MPUSCH,c in PUSCH and SRS
Background:
	Working Assumption:
For MPUSCH,c, MSRS,c in power control formula:
Expressed in the number of PRBs based on 15 kHz regardless of number of PRBs allocated for PUSCH transmission
For example, for 15 kHz SCS, MPUSCH,c = M  and for 120 kHz SCS, MPUSCH,c = 8M 



About above WA for  MPUSCH,c in PUSCH and SRS, majority companies seem to be fine with this. Here we have the following alternative:  
Alt.1: Confirming the working assumption.
Alt.2: Not confirming (Any revision suggested).
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt-1
	Confirm the working assumption. 
Meanwhile, M_PUCCH should also be expressed in the number of PRBs based on 15 kHz if supported.

	DOCOMO
	Alt-1
	

	Nokia
	Alt-1
	
There is some not-completed description, e.g., , without the definition of u. It could rely on editor’s preference how to capture, but the agreement should be correctly captured

	Samsung
	Alt1
	

	Motorola Mobility, Lenovo
	Alt-1
	

	OPPO
	Alt-1
	

	CATT
	Alt-1
	Confirm the working assumption with clarification on the specification in 38.213

	QC
	Alt-1
	

	vivo
	Alt-1
	



Proposals: The following working assumption is confirmed for MPUSCH,c and MSRS,c in power control formula
· For MPUSCH,c, MSRS,c in power control formula:
· Expressed in the number of PRBs based on 15 kHz regardless of number of PRBs allocated for PUSCH transmission
· For example, for 15 kHz SCS, MPUSCH,c = M  and for 120 kHz SCS, MPUSCH,c = 8M 

Indication of PC parameters for PUSCH transmission 
Background:
	Agreements:
Support the following PUSCH power control in NR:


· For the pathloss measurement RS indication.
· k is indicated by beam indication for PUSCH (if present) 
· A linkage between PUSCH beam indication and k which is index of downlink RS resource for PL measurement is pre-configured via high layer signal
· Only one value k is RRC configured in UE specific way if PUSCH beam indication is not present 
· Value of P_0 is composed by cell specific component and UE specific component
· At least three cell specific component values of P_0 can be configured
· alpha is 1 by default before UE specific configuration
· Candidate values are the same as in LTE
· j can be configured for the following aspects
· grant-based PUSCH, grant-free PUSCH and PUSCH for msg 3
· PUSCH beam indication (if present) for grant-based PUSCH
· FFS: logical channel of PUSCH
· slot sets (if supported)
· Working assumption: for two uplinks of SUL band combination
· If N=2 (number of closed loop process) is configured for UE, l can be configured for the following aspects 
· PUSCH beam indication (if present) for grant-based PUSCH
· slot sets (if supported)
· grant-free PUSCH and grant based PUSCH 
· FFS: logical channel(s) carried by PUSCH
· Working assumption: for two uplinks of SUL band combination
· FFS: whether delta_TF takes into account received SNR target difference between DFT-s-OFDM and CP-OFDM or not.
· Capturing the agreement in the NR specification is up to the editor

Agreement:
For PUSCH PC, when SRI field is configured, confirm the agreed expression of “PUSCH beam indication (if present)” is the same as “indication by SRI field in UL grant (if present)”, aligning to MIMO agreements at least for grant-based PUSCH.
FFS: The case where SRI field is not configured

[bookmark: _Toc498621174]In Section 7.3.1.1.2	Format 0_1 in TS 38.212 




SRS resource indicator – or  bits, where  is the number of configured SRS resources and  is the maximum number of supported layers for the PUSCH.

-	 bits for non-codebook based PUSCH transmission;

-	 bits for codebook based PUSCH transmission.





Notes*: For non codebook PUSCH transmission,  is up to 4, and is up to 4;

For codebook PUSCH transmission,  is up to 2
Some missing part in TS 38.212
	In Section 7.1.1 in TS 38.212 






If a UE transmits a PUSCH on carrier  of serving cell  using parameter set configuration with index  and PUSCH power control adjustment state with index , the UE shall determine the PUSCH transmission power  in PUSCH transmission period  as

 [dBm]
where,




-	is the configured UE transmit power defined in [8, TS 38.101] for carrier  of serving cell  in PUSCH transmission period .




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









For, a   value, applicable for all , is provided by higher layer parameter p0-nominal-pusch-withgrant for each carrier  of serving cell  and a set of   values are provided by a set of higher layer parameters  p0-pusch-alpha-set and a respective index by higher layer parameter p0alphasetindex for carrier  of serving cell  where the size of the set is  and is indicated by higher layer parameter num-p0-alpha-sets. < The explanation on how to use SRI in DCI for the PUSCH grant to derive  is missing>
… …
· 









For , . For ,  is provided by higher layer parameter alpha . For , a set of  values are provided by a set of higher layer parameters p0-pusch-alpha-set and a respective index by higher layer parameter p0alphasetindex for carrier  of serving cell  where the size of the set is  and is indicated by higher layer parameter num-p0-alpha-sets. s. < The explanation on how to use SRI in DCI for the PUSCH grant to derive  is missing>
… …
· 



is a downlink path-loss estimate in dB calculated by the UE using reference signal (RS) resource  for carrier  of serving cell , where the UE is configured with a number of RS resources by higher layer parameter num-pusch-pathlossReference-rs and a respective set of RS configurations for the number of RS resources is provided by higher layer parameter pusch-pathloss-Reference-rs that includes one or both of a set of SS/PBCH block indexes provided by higher layer parameter pusch-pathlossReference-SSB and a set of CSI-RS configuration indexes provided by higher layer parameter pusch-pathlossReference-CSIRS. The UE identifies a RS resource in the set of RS resources to correspond to a SS/PBCH block or to a CSI-RS configuration as provided by higher layer parameter pusch-pathlossreference-index. 

< The explanation on how to use SRI in DCI for the PUSCH grant to derive  is missing>
If the UE is configured by higher layer parameter SRS-SpatialRelationInfo a mapping between a set of SRS resources and a set of RS resources for obtaining a downlink path-loss estimate, the UE uses the RS resources indicated by a value of a SRI field in DCI format 0_0 or DCI format 0_1 that schedules the PUSCH transmission [5, TS 38.212] to obtain the downlink path-loss estimate. 
… …
· 


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



 is the PUSCH power control adjustment state for carrier  of serving cell  and PUSCH transmission period  if accumulation is enabled based on the parameter Accumulation-enabled provided by higher layers, where
· 

 if the UE is configured with higher layer parameter num-pusch-pcadjustment-states; otherwise, . 
· 
 For a PUSCH (re)transmission corresponding to a grant-free configuration or semi-persistent grant, the value of  is provided to the UE by higher layer parameter PUSCH-closed-loop-index;
· 
< The explanation on how to use SRI in DCI for the PUSCH grant to derive  is missing>



‘beam indication’ has not been well specified for explicitly/implicitly indicating UL power control parameters {j,k,l} for one grant-based PUSCH transmission (raised by Ericsson, Nokia, ZTE, vivo, OPPO). Also the linkage between the following aspects is not clear for the perspective of UE sides.
· a)	‘beam indication’, i.e., SRI field in UL grant (if present) , 
· Up to 15 states for non-codebook based transmission
· Up to 2 states for codebook based transmission
· 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: RRC configuration for each SRI field in UL grant  (if present) to include the parameters of the indices of P0-PUSCH-AlphaSets, PUSCH-PathlossReference-RS and PUSCH-closed-loop-process 
· 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


· These two parameters are included in SPS-Config in 38.331 as follows.
SPS-Config ::= 							SEQUENCE {
...
	uplink 									SEQUENCE {
-- Closed control loop to apply. Corresponds to L1 parameter 'PUSCH-closed-loop-index' (see 38.213, section FFS_Section)
		powerControlLoopToUse					ENUMERATED {n0, n1},
		-- Index of the P0-PUSCH-AlphaSet to be used for this configuration
		p0-PUSCH-Alpha							P0-PUSCH-AlphaSetId,
...
}
Alt2: Pre-defined principle to map between {j,k,l} and SRI field in UL grant  (if present)
· For instance, in R1-1800957
	· If the PUSCH transmission is triggered by an UL grant in which SRI field is present, the pathlossreference-index to use for the corresponding PUSCH transmission is given by the value of the SRI field.
· If the PUSCH transmission is triggered by an UL grant in which SRI field is present, the p0alphasetindex to use for the corresponding PUSCH transmission is given by the value of the SRI field+2.  


				Notes that solution to indicate one close loop process is not clear.
Alt3: others
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt-1
	The unified framework of UL PC parameters indication for SPS, grant-based, etc, should be taken into account, besides supporting one clear association.

	DOCOMO
	
	Same with Nokia as below.

	Nokia
	
	1. It is already agreed that gNB can configure the relation between UL beam indicator & {j, k, l}. Let’s only focus on the text proposal how to capture it.
e.g,, for each value of PUSCH beam indicator, corresponding value of {j, k, l} is configured by high layer.
2. Not only beam indicator, but all agreement on how to define {j, k ,l} value should be captured. e.g., for PUSCH transmission without grant, specific value of {j, l} can be configured via high layer.
Please see my example below
	UL beam idx
	If PUSCH granted
	If PUSCH not granted

	0
	{j, k, l} = 
	{j, k, l} = 

	0
	{j, k, l} = 
	{j, k, l} = 

	1
	
	

	1
	
	

	
	
	

	Not exist
	
	

	Not exist
	
	


  

	Samsung
	
	We share the view with Nokia. We have been agreed that the linkage among {j, k, l} is left to gNB implementation. So, the discussion should be focused on how to capture it in the specification.

	Motorola Mobility, Lenovo
	Alt-1
	Explicit linkage between {j,k,l} and the PUSCH beam indication / SRI.

	OPPO
	Alt-1
	A linkage between SRI(if present) and {p0alphasetindex, pathlossreference-index ,PUSCH-closed-loop-index} should be configured by gNB by higher layer signaling

	CATT
	
	We need to define the linkage among {j,k,l} explicitly or implicitly in RAN1 specs when SRI is not present.  

	QC
	
	We should make use the QCL info in each of the SRS resource. If SRI is present, the pathloss index is derived from the QCL information in SRS configuration. For SRS resource set for CSI-acquisition, instead of giving SSB/CSI-RS resource index, we could directly provide the index “k” that links to the PUSCH power control configuration. 
In the PUSCH power control configuration, for each of the pathloss RS signal, an index “j” can be configured.
“l” index may be fixed for grant-base transmission for now.
 

	vivo
	Alt-3
	A separate DCI field can be additionally introduced for p0alphasetindex indication.
Pre-define the linkage among {j,k,l}, 
· If SRI field is present, SRI field can be used for pathlossreference-index indication.
Otherwise, above new DCI field can be used for pathlossreference-index indication.



Proposals: 

1.2 On PUCCH
 ΔPUCCH_TF,c(i) in PUCCH
Background
	In RAN1#90bis, the following working assumption about ΔPUCCH_TF,c(i) is reached as follows:
Working Assumption:
· Support Pcmax,c(i), P0_PUCCH(F), PLc(k), g(i) for NR PUCCH power control in slot i for serving cell c.





· F is the index of PUCCH formats, e.g., F = 0 for PUCCH format 0, F = 1 for PUCCH format 1, F = 2 for PUCCH format 2, F = 3 for PUCCH format 3
· P0_PUCCH is a parameter composed of the sum of a parameter P0_NOMINAL_PUCCH configured by higher layers and a parameter P0_UE_PUCCH configured by higher layers.
· k is the index of RS resource(s) for pathloss measurement is RRC configured
· Multiple values of k can be configured by RRC signalling 
· FFS: Other approaches not requiring RRC configuration for the determination of k
· FFS: exact Pcmax,c(i) definition and notation for above 6 GHz
· Full path-loss compensation for NR PUCCH power control
· Note: 10*log10(M_PUCCH,c(i)) should be deleted 
· Note: P_0_PUCCH should be revised to P_0_PUCCH(b)
· Note: g(i) should be revised to g(i,l)
· Multiple P_0_PUCCH(b) can be configured by RRC signalling
· Support up to 2 closed-loop power control processes, i.e., l 
· The closed-loop control process is configured by RRC signalling
· Reset trigger by RRC re-configuration of P_0, FFS: beam changing, etc. 
· Only accumulative TPC command
· Support ΔPUCCH_TF,c(i) to reflect at least UCI payload size, UCI type (e.g., SR, HARQ, CSI), different coding gains, PUCCH format, coding schemes and different effective coding rates: 
· FFS: details on ΔPUCCH_TF,c(i)
· Whether ΔPUCCH_TF,c(i) includes MPUCCH,c(i)
· MPUCCH,c(i) is related to the PUCCH BW in slot i, FFS on the details
· FFS: whether ΔPUCCH_TF,c(i) takes into account received SNR target difference between DFT-s-OFDM and CP-OFDM or not.

In RAN1#91,  the following conclusion onΔPUCCH_TF,c(i) has been made.
Conclusion:
Delta_PUCCH details are finalized maintenance phase.
In Section 7.2.1 for power control of PUCCH in TS 38.213





If a UE transmits a PUCCH on carrier  in the primary cell  using PUCCH power control adjustment state with index , the UE shall determine the PUCCH transmission power  in PUCCH transmission period  as

 [dBm]
where 
...

-	The parameter  is provided by higher layer parameter deltaF-pucch-f0 for PUCCH format 0, deltaF-pucch-f1 for PUCCH format 1, deltaF-pucch-f2 for PUCCH format 2, deltaF-pucch-f3 for PUCCH format 3, and deltaF-pucch-f4 for PUCCH format 4. 



-	 is a PUCCH transmission power adjustment component for carrier  of primary cell .
...


To be more specific, some viewpoints from proponents (Samsung, CATT, ZTE, Intel, Huawei and Qualcomm) are provided as follows.
Samsung:
At least for the case that UCI payload size is less than or equal to 11 bits, NR adopts the values for ΔF_PUCCH(F) and ΔPUCCH_TF,c(i) in Table 3 and Table 4.
Table 3: ΔPUCCH_TF,c(i) for PUCCH format 0
	Cases
	ΔPUCCH_TF,c(i) [dB]

	SR only transmission on K configured SR resources (K ≥ 1)
	1-symbol
	TBD

	
	2-symbol w/o FH
	

	
	2-symbol with FH
	

	1-bit HARQ-ACK transmission only
	1-symbol
	0

	
	2-symbol w/o FH
	– 2.1

	
	2-symbol with FH
	– 6.3

	Simultaneous transmission of 1-bit HARQ-ACK and SR or 2-bit HARQ-ACK transmission only
	1-symbol
	0.9

	
	2-symbol w/o FH
	– 2.5

	
	2-symbol with FH
	– 5.1

	Simultaneous transmission of 2-bit HARQ-ACK and SR
	1-symbol
	3.0

	
	2-symbol w/o FH
	0.9

	
	2-symbol with FH
	– 4.3


Table 4: ΔPUCCH_TF,c(i) for PUCCH formats 1, 2, 3 and 4
	PUCCH format
	Cases
	ΔPUCCH_TF,c(i) [dB]

	1
	N-symbol w/o FH
	SR only
	TBD

	
	
	1-bit HARQ-ACK
	10log10(14/N)

	
	
	1-bit HARQ-ACK and SR
	TBD

	
	
	2-bit HARQ-ACK 
	3.5 + 10log10(14/N)

	
	
	2-bit HARQ-ACK and SR
	TBD

	
	N-symbol with FH
	SR only
	TBD

	
	
	1-bit HARQ-ACK
	-3.5 10log10(14/N)

	
	
	1-bit HARQ-ACK and SR
	TBD

	
	
	2-bit HARQ-ACK
	0.5 + 10log10(14/N)

	
	
	2-bit HARQ-ACK and SR
	TBD

	2
	1-symbol
	nuci/2 – 14log10(M)

	
	2-symbol w/o FH
	nuci/2 – 3.2 – 13log10(M)

	
	2-symbol with FH
	nuci/2 – 7.7 – 10log10(M)

	3
	N-symbol w/o FH
	α *nuci + β + 10log10(14/N) – 10log10(M) where α and β are coefficients

	
	N-symbol with FH
	

	4
	N-symbol w/o FH
	

	
	N-symbol with FH
	



CATT:



-	 is a PUCCH transmission power adjustment component for carrier  of primary cell .
-	For PUCCH format 0,  
ΔTF,f,c(i) = 10 log10( ),   where 
· Nsymb is the number of symbols configured for PUCCH format 0
· Nref is set to 1 as the reference number of symbols configured for PUCCH format 0
· For PUCCH format 1,  
ΔTF,f,c(i) = 10 log10( ),  where 
· Nsymb is the number of non-DMRS symbols configured for PUCCH format 1
· Nref is set to 2 as the reference number of non-DMRS symbols configured for PUCCH format 1
· Reference format of 4 symbol PUCCH format 1 contains 2 symbols for UCI and 2 symbols for DMRS
· For 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 with 12≦OUCI≦19 bits
· g(OUCI/NRE) = 17/6*( OUCI/NRE)-1/4  for PUCCH format 2 with OUCI > 19 bits
· g(OUCI/NRE) = 57/8*( OUCI/NRE)-1  for  PUCCH format 3/4 with 12≦OUCI≦19 bits
· g(OUCI/NRE) = 25/8*( OUCI/NRE)+2/5  for PUCCH format 3/4 with OUCI > 19 bits
ZTE:
· In order to get the convergent result from proponents, the simulation assumptions should be confirmed firstly, including:
· BLER point with 0.01, which seems to be sufficient for both PUSCH and PUCCH. 
· DTX detection with the false alarm probability 0.01.
· For PUCCH format 0, the number of UCI bit could only be 1 and 2, the number of OFDM symbol only supports 1 and 2, the ΔPUCCH_TF,c(i) could be defined per each combination in order to guarantee the performance. The required SINR for PUCCH Format-0 can be observed in Table 1.
Table 1 Required SINR for ΔPUCCH_TF,c(i) in PUCCH format 1
	Format 
	UCI Types
	# of symbols
	Req. SINR [dB]

	0
	SR only
	1 symbol
	5.5

	
	
	2 symbol w/o FH
	-0.5

	
	
	2 symbol w/ FH
	2

	
	1-bit HARQ-ACK
	1 symbol
	5.7

	
	
	2 symbol w/o FH
	0.5

	
	
	2 symbol w/ FH
	3.7

	
	1-bit HARQ-ACK + SR
(or 2-bit HARQ-ACK)
	1 symbol
	6

	
	
	2 symbol w/o FH
	0.8

	
	
	2 symbol w/ FH
	4.1

	
	2-bit HARQ-ACK + SR
	1 symbol
	6.4

	
	
	2 symbol w/o FH
	1.5

	
	
	2 symbol w/ FH
	4.6


· For PUCCH format 1, 1 or 2 bits ACK/NACK shall be modulated and be block-wise spread with the orthogonal sequence, where ΔPUCCH_TF,c(i) is defined as in Table 2 .
Table 2  ΔPUCCH_TF,c(i) for PUCCH format 1
	Format
	ΔPUCCH_TF,c(i)

	1
	-10*log10(M_symbol) +4.5 + f(FH),
where f(FH) = 3, without frequency hopping (FH); f(FH)= 0,  with FH


· For PUCCH format2/3/4, ΔPUCCH_TF,c(i) could be fitted as in Table 3.
Table 3 ΔPUCCH_TF,c(i) for PUCCH format 2/3/4
	Format
	ΔF_PUCCH(F) [dB]
	ΔPUCCH_TF,c(i) [dB]

	2
	-1
	8*log10(X_bits) – 10*log(M_symbol) – 10*log(N_RB)  +  f(FH) + f(DMRS), 
where
f(FH) = 2 without FH; or  f(FH)= 0 with FH
f(DMRS) = -1, when PUCCH format3/4 with 2 DMRS is configured; or, f(DMRS) = 0, for others 

	3
	3
	

	4
	4.5
	



Intel: 



 takes the definition in the LTE PUCCH control as baseline, that is,  and 
 
Huawei: 

For PUCCH power control,  can be one general BPRE for all PUCCH formats

Qualcomm: 
For the definition of PUCCH,TF and at least for PUCCH formats 2, 3 and 4,  the number of HARQ-ACK bits is defined as in LTE for PUCCH format 3 with the following modifications for cells configured with CBG 
· For each received CBG, one bit is counted.


Additionally for dynamic HARQ codebook, NTB HARQ-ACK bits are counted for each detected missing PDSCH, where is the maximal number of CBGs per transport block configured by higher layer for the cell, NTB=2  if  the  number of transport blocks per DCI configured by high layer is 2 and otherwise NTB=1.

Alternative solutions:

According to our best knowledge, ΔPUCCH_TF,c(i) in working assumption is reflected in 38.213 as ,so they are referring the same item. we have the following alternatives:

Alt1: takes the definition in the LTE PUCCH power control as baseline, 
· 

 and ;
· ΔPUCCH_TF,c(i) does not includes MPUCCH,c(i), which is present in PUCCH power control formula directly

Alt2: Refine  based on simulation results for each PUCCH format, but ΔPUCCH_TF,c(i) includes MPUCCH,c(i)

Alt3: Refine  based on simulation results for each PUCCH format, but ΔPUCCH_TF,c(i) does not include MPUCCH,c(i) , which is present in PUCCH power control formula directly
Proponents’ views or suggestions on delta_TF design are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt-3
	Our evaluation proves that MPUCCH,c(i) should be present in PUCCH power control formula at least for PUCCH format 1~4 like LTE, but the refinement rather than directly adopting of LTE design is necessary for NR on account of different coding schemes and PUCCH formats.
Currently limited companies provide their results and the current results are not well aligned, one distinct evaluation assumption for delta_TF design seems to be necessary.

	Nokia
	
	Let’s first discuss whether we would define ‘one equation’ or type specific equations.

	Samsung
	Alt3
	Agree to Nokia. Step-by-step approach seems be needed.

	CATT
	
	The  formula needs to consider the coding gain with different channel coding schemes and CRC lengths.   

	QC
	
	Need to agree on simulation first

	vivo
	Alt-3
	



Proposals: 

 Indication of PC parameters for PUCCH transmission 
Background:
Similar to PUSCH, the uplink power control parameter indication for PUCCH is not clear in the following aspects 
· 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.




Some missing part in TS 38.212
	In Section 7.2.1 in TS 38.212 





If a UE transmits a PUCCH on carrier  in the primary cell  using PUCCH power control adjustment state with index , the UE shall determine the PUCCH transmission power  in PUCCH transmission period  as

 [dBm]
where 




-	is the configured UE transmit power defined in [8, TS 38.101] for carrier  of serving cell  in PUCCH transmission period . 
· 









-	 is a parameter composed of the sum of a component , provided by higher layer parameter P0-nominal-PUCCH for carrier  of primary cell , and a component  provided by higher layer parameter P0-PUCCH, where .  is a size for a set of  values provided by higher layer parameter num-p0-pucch. The set of  values is provided by higher layer parameter p0-pucch-set. < The explanation on which one of  is used for the current PUCCH transmission is missing>







-	is a downlink path-loss estimate in dB calculated by the UE for carrier  of the primary cell  using RS resource , where .  is a size for a set of RS resources provided by higher layer parameter num-pucch-pathlossReference-rs. The set of RS resources is provided by higher layer parameter pucch-pathlossReference-rs. The set of RS resources can include one or both of a set of SS/PBCH block indexes provided by higher layer parameter pucch-pathlossReference-SSB and a set of CSI-RS configuration indexes provided by higher layer parameter pucch-pathlossReference-CSIRS. The UE identifies a RS resource in the set of RS resources to correspond to a SS/PBCH block or to a CSI-RS configuration as provided by higher layer parameter pucch-pathlossreference-index. < The explanation on which one of  is used for the current PUCCH transmission is missing>
… …
· 


For the PUCCH power control adjustment state for carrier  of primary cell  and PUCCH transmission period 
· 




 is a correction value, also referred to as a TPC command, and is included in a PDCCH with DCI format 1_0 or DCI format 1_1 for carrier  of the primary cell  that the UE detects in PUCCH transmission period , or jointly coded with other TPC commands in a PDCCH with DCI format 2_2 having CRC parity bits scrambled by TPC-PUCCH-RNTI [5, TS 36.212], and  as indicated by higher layer parameter num-pucch-pcadjustment-states;
· 
The  dB values signaled on PDCCH with DCI format 1_0 or DCI format 1_1 or DCI format  2_2 having CRC parity bits scrambled by TPC-PUCCH-RNTI are given in Table 7.2.1-1.
· 


 dB if the UE does not detect a TPC command for carrier  of the primary cell . 
· 

 is the current PUCCH power control adjustment state and  is the first value after reset < The explanation on which one of l is used for the current PUCCH transmission is missing>
… …



The indication of UL power control parameters for PUCCH resource(s) is not clear for the perspective of UE sides. According to our best knowledge, we have the following alternatives:
Alt1: RRC configuration for each entry of PUCCH-Spatial-relation-info to include the parameters of the indices of p0-pucch-set, pucch-pathlossReference-rs-config and pucch-closed-loop-process
Alt2: Pre-defined principle to map between {j,k,l} and PUCCH-Spatial-relation-info
Alt3: others
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt-1
	The total different sizes/numbers for candidate beams, p0, PL RSs and close loop processes should be considered well while handling this issue.

	DOCOMO
	
	Same with Nokia as below.

	Nokia
	
	Details on beam specific power control for PUCCH is currently missing. So we should first discuss whether PUCCH PC can be linked to PUCCH-spartial-relation-info

	Samsung
	
	Same view as Nokia

	Motorola Mobility, Lenovo
	Alt-1
	Explicit linkage between PUCCH beam indication and the indices {b, k, l}.

	OPPO
	
	Agree with Nokia. We don’t have any related agreement by now. For example, if no MAC CE is used for PUCCH beam indication, it is meaningless to link two RRC parameters.

	CATT
	
	Additional specification on 38.213 to capture relation of TPC to the g(i-1) for beam specific power control

	vivo
	Alt-3
	PUCCH p0alphasetindex is configured by higher layer.
Pre-define the linkage among {q_u,q_d,l}, 
· If PUCCH SpatialRelationInfo is present, SpatialRelationInfo can be used for pathlossreference-index indication.
Otherwise, PUCCH p0alphasetindex indication can be used for pathlossreference-index indication.



Proposals:  P0_PUCCH, RS for PUCCH pathloss measurement and closed loop process can be configured for each element of higher-layer parameter PUCCH-spatial-relation-info.

1.3 PHR
Virtual PHR for PUSCH 
Last meeting, some discussion on virtual PHR for PUSCH had been made but no consensus on this issues had been reached. But, RAN2 agreed to support both virtual and real PHRs. Some proponents (vivo, Samsung, Huawei, Qualcomm) still would like to recommend virtual PHR for PUSCH again.
	
In LS on RAN2 agreements related to PHR [R2-1712065], the following were agreed for PHR:
Agreements:
1.	The power headroom information will still be carried in MAC CE.
2.	Virtual and real PHR type 1 and Type 2 are supported




According to my knowledge, we have the following alternative.
Alt1: NR supports virtual PHRs based on the non-current PUSCH transmission
· Virtual PHR is calculated from a set of power control parameters configured by RRC.
Alt2: NR does not support virtual PHRs based on the non-current PUSCH
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt-1
	Support non-current PUSCH transmission, but FFS which power control parameter should be RRC configured or just pre-defined accordingly.

	DOCOMO
	Alt-1
	

	Nokia
	Alt -2
	Virtual PHR has been rejected in RAN1, and if virtual PHR is supported, we should clarify how to report it and it would need additional specification work, e.g., how to calculate pathloss, closed-loop power control process. Let’s keep the current RAN1 agreement and send LS to RAN2 with the information on the required workload to support virtual PHR.

	Samsung
	Alt1
	Currently, whether or not to support virtual PHR is FFS rather than it has be rejected. RAN2 agreed to support virtual PHR (please note that an LS on PHR related  RAN2 agreement was sent to RAN1 in last meeting).
We think that virtual PHR is needed for CA. On the other hand, Alt.1 can be divided into sub-options depending on which set of PC parameters is used for virtual PHR calculation; 
· Alt1-1: the set is predetermined in the specification, e.g., P0(1), alpha(1)
· Alt1-2: the set is configured by gNB

	Motorola Mobility, Lenovo
	Alt-1
	Support aperiodic triggering of a PHR for a set of non-current transmission beams

	CATT
	Alt-2
	Virtual PHR for PUSCH was not supported in RAN1 for a few meetings and should not be discussed again in Rel-15.  

	QC
	Alt-1 with modification
	Parameters should be mostly defined in the spec.

	vivo
	Alt-1
	FFS details


Proposals: 

Pcmax,c reporting
Background
	In RAN1#91, the following working assumption about Pcmax,c is reached as follows:
Working Assumption
Support Pcmax,c reporting for PHR corresponding to NR PUSCH only transmission for above-6GHz



Huawei/HiSilicon:
The UE should compute Pcmax and therefore PH with specific power management requirements (such as assuming PUSCH transmission only), and deliver the associated value to higher layer. 

According to our best knowledge, we have the following alternatives:
Alt.1: Compute Pcmax,c and therefore PH with specific power management requirements (such as assuming PUSCH transmission only)
Alt.2: Not confirming (Any revision suggested).
	Companies
	Views
	Comments/Further clarification

	Nokia
	
	Just confirm the working assumption
: Support Pcmax,c reporting for PHR corresponding to NR PUSCH only transmission for above-6GHz

	Samsung
	
	Confirm the WA

	Motorola Mobility, Lenovo
	
	Confirm the working assumption

	DOCOMO
	
	Confirm WA

	CATT
	
	Confirm the WA



Proposals: The following working assumption is confirmed for PHR in power control formula
· Support Pcmax,c reporting for PHR corresponding to NR PUSCH only transmission for above-6GHz
PUCCH PHR
In the last meeting, RAN1 concluded not to support PUCCH PHR. However some concern is showed by DOCOMO. In Rel.15 NR, simultaneous PUSCH and PUCCH in a CC is not allowed. As a result, when PUCCH is transmitted in a CC, gNB have to estimate PUCCH PH using virtual PHR. Since MPR is assumed to be zero in a virtual PHR, estimated PUCCH PH using the virtual PHR will not be accurate one.
NTT DOCOMO:
Support PH calculation for PUCCH.

According to our best knowledge, we have the following alternatives:
Alt.1: Support PUCCH PHR.
Alt.2: Not support PUCCH PHR.
	Companies
	Views
	Comments/Further clarification

	DOCOMO
	Alt 1
	

	Nokia
	
	No further agreement or features

	Samsung
	
	Agree to Nokia. It was concluded not to support it in Rel-15.

	CATT
	
	No further discussion on this feature not supported in Rel-15 agreed in RAN1.

	QC
	Alt2
	

	vivo
	Alt 2
	



Proposals: 

SRS PHR
	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 


Although RAN1 agreed that SRS PHR is only for cell/uplink where PUSCH is not configured, current specification doesn’t reflect that point.

NTT DOCOMO:
Add a condition for SRS PH calculation such that NR Type2 PH is calculated for a carrier of serving cell c where PUCCH and/or PUSCH are not configured as in LTE-A.

Motorola:
Clarify type-2 PHR in TS 38.213 is only for serving cell where PUSCH is not configured as agreed in RAN1#91.

According to our best knowledge, we have the following alternatives:
Alt.1: Clarify type-2 PHR in TS 38.213 is only for serving cell where PUSCH is not configured as agreed in RAN1#91
Alt.2: Other
	Companies
	Views
	Comments/Further clarification

	DOCOMO
	Alt 1
	

	Nokia
	
	No further agreement or features.

	Samsung
	Alt1
	

	Motorola Mobility, Lenovo
	Alt 1
	

	OPPO
	Alt-1
	

	CATT
	
	No further discussion on the feature not supported by RAN1



Proposals: The following aspect should be specified in TS 38.213 Section 7.7.2
· Type-2 PHR reporting for SRS is only for serving cell where PUSCH is not configured

1.4 K values 
 Background:



TPC commands for PUSCH/PUCCH/SRS are indicated in various PDCCH formats. , , and  are defined to deduce when these TPC commands can be used for the corresponding PUSCH/PUCCH/SRS transmission. 

	Agreement
For PUSCH transmission triggered by uplink grant, K_PUSCH is the time duration between the uplink grant and the start of the PUSCH transmission
For PUCCH transmission triggered by PDSCH corresponding to downlink assignement, K_PUCCH is the time duration between the downlink assignment and the start of the PUCCH



Alternative solutions:
The some proponents (LGE, Samsung, Huawei) have provide their views on design of K for PUSCH, PUCCH and SRS. According to our best knowledge, we have the following alternatives:

For , we have the following options:
For UE-specific DCI, i.e., DCI format 0_0 or DCI format 0_1 scrambled by the UE’s RNTI

Alt1: = K2, where K2 denotes the delay between UL grant in DL and UL data (PUSCH) transmission,
Alt2: others.
For group-common DCI, i.e., DCI format 2_2 scrambled with TPC-PUSCH-RNTI

Alt1:  is defined as a fixed value. 
· e.g. implicitly derive KPUSCH value from its own K2 set as configured by RRC. 

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
Alt3: others.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt-2
Alt-2
	
For UE-specific DCI,  is identical with scheduled latency between this PUCCH and its associated PUSCH, i.e., this TPC command is used for its scheduled PUSCH;
For group-common DCI, Alt-2 is reasonable

	Nokia
	
	We agreed not to discussion on the value of K_PUSCH in UL PC A.I, but let it follow the discussion in other A.I. handling PUSCH scheduling. 

	Samsung
	
	Similar view to Nokia about UE-specific DCI but need to discuss K_PUSCH for group common DCI further.

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

	CATT
	
	Not to discuss in power control session. 

	QC
	
	For grant based traffic, use the value indicated in the grant.
For group-common, Kpusch is the first entry of the K2 values configured to UE.




For , we have the following options:
For UE-specific DCI, i.e., DCI format 1_0 or DCI format 1_1 scrambled by the UE’s RNTI

Alt1: = K2, where K2: delay between UL grant in DL and UL PUSCH transmission,


Alt2:  is the same as  for group-common DCI
Alt3: others.

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 
Alt3: others.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt-2
Alt-2
	
For all types of TPC commands for PUCCH, re-using  for group-common DCI is reasonable taking into account this DCI can NOT be associated with any subsequent PUCCH transmission

	Nokia
	
	We agreed not to discussion on the value of K_PUCCH in UL PC A.I, but let it follow the discussion in other A.I. handling PUCCH scheduling.

	Samsung
	
	Similar view to Nokia about UE-specific DCI but need to discuss K_PUSCH for group common DCI further.

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

	CATT
	
	Not to discuss in power control session

	QC
	
	See K for PUSCH




For  definition, we have the following options:
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

Alt3:  is RRC configured as part of the SRS resource set
Alt4: others
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt2
	But, if not trigger offset is configured, Alt-1 can be seem as default.

	Nokia
	
	Selection of K_SRS value would not belong to UL PC discussion.

	Samsung
	Alt3
	

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

	OPPO
	Alt4
	

For Alt-1, different processing time is needed for SRS and PUSCH. TPC in DCI format 2_3 can be applied to all types of SRS, and no trigger offset can be used for P-SRS and SP-SRS for Alt-2. We don’t think a configured value of is needed. We can just define a minimal value for  and the TPC command can be applied to the SRS after the minimal latency.

Alt4: The minimal value of is fixed in specification for different subcarrier spacings. 

	CATT
	
	Not to discuss in Power control session

	
	
	


Proposals: 


1.5 Accumulative TPC value f(i)/g(i) 
Some possible missing part in TS 38.212
	In Section 7.1.1 in TS 38.212 
· 


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;
· 



 is the PUSCH power control adjustment state for carrier  of serving cell  and PUSCH transmission period  if accumulation is enabled based on the parameter Accumulation-enabled provided by higher layers, where
· 

 if the UE is configured with higher layer parameter num-pusch-pcadjustment-states; otherwise, . 
· 
 For a PUSCH (re)transmission corresponding to a grant-free configuration or semi-persistent grant, the value of  is provided to the UE by higher layer parameter PUSCH-closed-loop-index;
… …
· 

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


< The explanation on whether is reset or carry over  when l at time instance i and l at time instance i-1 are different, due to beam switching, or UL beams are changed is missing>

In Section 7.2.1 in TS 38.212 
· 


For the PUCCH power control adjustment state for carrier  of primary cell  and PUCCH transmission period 
· 




 is a correction value, also referred to as a TPC command, and is included in a PDCCH with DCI format 1_0 or DCI format 1_1 for carrier  of the primary cell  that the UE detects in PUCCH transmission period , or jointly coded with other TPC commands in a PDCCH with DCI format 2_2 having CRC parity bits scrambled by TPC-PUCCH-RNTI [5, TS 36.212], and  as indicated by higher layer parameter num-pucch-pcadjustment-states;
· 
The  dB values signaled on PDCCH with DCI format 1_0 or DCI format 1_1 or DCI format  2_2 having CRC parity bits scrambled by TPC-PUCCH-RNTI are given in Table 7.2.1-1.
· 


 dB if the UE does not detect a TPC command for carrier  of the primary cell . 
· 

[bookmark: _GoBack] is the current PUCCH power control adjustment state and  is the first value after reset
… …
· 

The UE can reset accumulation for carrier  in primary cell 
· 
When  value is changed by higher layers.


< The explanation on whether is reset or carry over  when l at time instance i and l at time instance i-1 are different, due to beam switching, or UL beams are changed is missing>





For closed-loop accumulation for the UE when switching between beams that point to significantly different spatial directions such as with multiple UE antenna panels. Some companies (Motorola, Lenovo, Qualcomm, ZTE) recommended to consider resetting or carrying over accumulative value of f(i)/g(i) depending upon the spatial relations. 
To be more specific, when two UL beams are associated with one same accumulative value f(i)/g(i), like
· (i) Update or reconfiguration of PUCCH beam info, like reconfiguration of PUCCH-Spatial-relation-info, and MAC-CE selection command signaling; 
· (ii) Update or reconfiguration of SRS resources for PUSCH codebook/non-codebook based transmission;
· (iii) SRI re-indication for PUSCH transmission.
NR is to reset its associated accumulative value f(i)/g(i), or re-calculated the new accumulative TPC for the destination beam, e.g., in R1-1800884
· 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and gd(i-1)= gs(i-1) + for PUCCH where  
According to my knowledge, we have the following alternative.
Alt1: If two UL beams are associated with one same close loop process and beam switch between these two beams occurs, the associated accumulative TPC value for PUSCH/PUCCH, ie., f(i)/g(i), should be reset;
Alt2: If two UL beams switch occurs, the the accumulative TPC of the destination beam is given by  fd(i-1)= fs(i-1)+for PUSCHand gd(i-1)= gs(i-1) + for PUCCH where  
Alt3: No spec impact, which means that the accumulative TPC value of its associated close loop process is directly carried over.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt-1
	The requirements for suppressing interference for different UL beams can be totally different, and so re-using close-loop process values f(i)/g(i) is not robust but also dangerous for the perspective of one cell. 

	DOCOMO
	Alt-1 or 3
	

	Nokia
	
	It is agreed not to define any additional RRC signaling for the reset of closed loop process since closed loop would be reset when the UL PC configuration is changed. And session chairman didn't capture anything in his now, since no RRC signal is needed. We should first capture this agreement.
It should be noted if beams with significantly different characteristics are configured together, different value of ‘l’ can be configured for them. 

	Samsung
	
	Same view as Nokia. I am quite not sure what the intention of this discussion is.

	Motorola Mobility, Lenovo
	
	· Reset closed-loop accumulation for the UE when switching between beams that point to significantly different spatial directions such as with multiple TRP antenna panels.
· 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) update or reconfiguration of TCI and/or corresponding spatial relations or QCL assumptions; the closed-loop power control process associated with that added beam and/or updated TCI will be impacted, i.e., reset or carry over depending upon the spatial relations before and after the beam addition and/or TCI update/ reconfiguration.
NOTE: The spec should clarify that upon reconfiguration of a P0(j) and/or alpha(j), only the corresponding closed loop ‘l’ (according to the linkage defined in items 2.1.3 and 2.2.2 above) will be reset, not both closed-loops.

	OPPO
	
	· The close loop accumulation needs to be reset only when the open-loop parameter (e.g. j) or RS for pathloss (e.g. k) within the same linkage (e.g. linked to the same SRI) has changed. Some change in specification is needed.

	CATT
	
	· Clarification in the specification on the relation between g(i,l) and g(i-1,l) and f(I,l) and f(i-1,l) for beam specific close-loop power control

	vivo
	Alt-1
	· e.g. For multi-TRP transmission case, when one beam from one TRP is blocked, and UE changes transmission beam to another beam from another TRP, there is no reason to keep the same accumulative TPC value.



Proposals: 

1.6 Others
BWP
	The power control parameters should be configured per BWP and the PUSCH/SRS power control should be performed per BWP instead of per carrier. OPPO, vivo


PL
	Huawei: 
For PRACH, CSI-RS resource can be configured for PL estimation. 
Intel:
· For PUSCH, when SRI is not present, if only 1 SRS resource is configured for current uplink transmission scheme, the downlink reference signal should be that configured for current SRS resource; if no SRS resource is configured for current uplink transmission scheme, the RSRP in cell level measurement should be used to estimate the pathloss. 
· 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.
Vivo: One of the following options are chosen for PRACH power control for SUL.
· 

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.
· No additional bits in RMSI and the PL difference per SUL band combinations are predefined in Spec.


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.


PRACH
	Samsung: It is necessary to introduce DELTA_PREAMBLE in NR and NR adopts the following DELTA_PREAMBLE values where μ ∈{0,1,2,3}:
	Preamble Format
	DELTA_PREAMBLE value

	0
	0 dB

	1
	-3 dB

	2
	-6 dB

	3
	0 dB

	A1
	8 + 3∙μ dB

	A2
	5 + 3∙μ dB

	A3
	3 + 3∙μ dB

	B1
	8 + 3∙μ dB

	B2
	5 + 3∙μ dB

	B3
	3 + 3∙μ dB

	B4
	3∙μ dB

	C0
	11 + 3∙μ dB

	C2
	5 + 3∙μ dB






Conclusion
Based on the summary of both remaining issues and main views from companies’ contributions [6]-[26] 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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