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Introduction  
In this contribution, the remaining issues on UL power control of non CA aspects, involving the terms of PUSCH, PUCCH, SRS and power headroom, are summarized, according to current agreements and offline disucssion, here for capturing the views from proponents.  
Remaining issues on UL power control 
On PUSCH
Background	
The following agreements on power control frameworks of PUSCH have been captured here.
	Agreements:


· Support at least  Pcmax,c(i), MPUSCH,c(i), P0,c(j), αc(j), PLc(k), ΔTF,c(i) for NR PUSCH power control for serving cell c
· i is slot number
· j  is the index of open-loop parameter
· K is the index of RS resource(s) for pathloss measurement
· FFS: exact Pcmax,c(i) definition and notation for above 6 GHz
· MPUSCH,c is related to the scheduled BW, FFS on the details
· ΔTF,c is for single layer transmissions
· Support up to N closed-loop power control processes, i.e.,  fc(i,l), for NR PUSCH power control for serving cell c 
· N=2 is working assumption
· l is the index of closed-loop power control process
· FFS: reset trigger, e.g., parameter set reconfiguration and/or explicit signaling
· FFS: linkage and indication of {j, k, l}, explicit/implicit signalling
· Note: Exact way to capture the details of the above proposal depends on the uplink beam management and the editor

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

Agreements:
· For NR-PUSCH
· Accumulative TPC command mode is supported.
· FFS: when UE has to reset fc(i)
· FFS on KPUSCH
Working Assumption:
· For NR-PUSCH
· Absolute TPC command mode is supported.
· FFS on KPUSCH

Agreements:
Confirm the following working assumption:
· For NR-PUSCH
· Absolute TPC command mode is supported.
· FFS on KPUSCH


Agreements:
For N closed-loop power control processes, i.e., fc(i,l), for NR PUSCH power control for serving cell c, the following working assumption is confirmed:
N is up to 2

Agreement:
For closed loop power control process, f(i) in case of accumulative TPC command mode can be reset by RRC reconfiguration of P_0 and alpha



Based on the above agreements (especially, the FFS parts) and the recent offline discussions, the following remaining issues have been observed according to our best knowledge.
Definition of Pcmax,c(i)	
For above 6GHz, the definition of Pcmax,c(i) for PUCCH, SRS as well as  PUSCH is still open. According to our best knowledge, we have the following alternatives:  
Alt-1, For above 6GHz, the definition of Pcmax,c(i)  is based on maximum TRP (Total Radiated Power); 
Alt-2, For above 6GHz, the definition of Pcmax,c(i)  is based on maximum EIRP.

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

	ZTE
	Alt-1
	A method to determine the accurate TX/RX beam-forming gain is not clear in UE sides.  In our views, the beam pattern is not stable in practice (real-time measurement on its TX/RX beam-forming gain seem to be very complicated and not necessary at all), and there might also exist mis-alignment of directions between the beam and physical propagation path.

	DOCOMO
	Alt-1
	

	OPPO
	Alt-2
	For high frequency, Pcmax,c(i)  based on maximum TRP is difficult to be measured. Also, RAN4 has agreed to support Pcmax,c(i)  based on maximum EIRP for high frequency according to the LS to RAN1.

	QC
	
	Up to RAN4

	Intel
	Alt2
	Alt-2 is agreed in RAN4, no need to discuss it again. Suggest to remove 2.1.2.

	CATT
	Alt-2
	Pcmax is determined by RAN4.

	vivo
	Alt-2
	For above 6GHz, Pcmax is up to RAN4 definition.

	Samsung
	Alt-2
	RAN4 sent back the reply LS to RAN1 (R1-1719327) and their answer was that RAN4 has agreed EIRP based maximum output power and EIRP based Pcmax will be defined. Considering our urgent timeline, there will be no more exchange of the LS between RAN1 and RAN4. So, anyhow RAN1 needs to respect RAN4 decision.
Keeping the above in mind, what RAN1 needs to do is to identify what could be a potential impact on RAN1 specification if EIRP-based approach is supported in RAN1 (for example, as ZTE addressed), and how can RAN1 resolves the identified problems. If RAN1 cannot resolve them, then a compromised solution between RAN1 and RAN4 seems be needed.

	Huawei
	
	For high frequency above 6 GHz, prefer not change the approach of power control and use similar term as Pc,max and leave to RAN4 on exact definition.

	Ericsson
	Alt-1
	Alt. 1 is compatible with RAN1 power control framework and transmit power of PUSCH/PUCCH/SRS/PRACH can be specified in a similar way as LTE (as stated in our previous LS to RAN4). Alt. 1 is feasible from RAN4 perspective (as indicated by current reply LS from RAN4). RAN1 should send reply LS to RAN4 indicating our decision.

	Nokia 
	Alt-1.
	Or we should change the currently agreed approach of power control. 

	InterDigital
	Alt. 1
	To follow RAN4 decision


[Coordinator]:  RAN4 LS is copied here for cross checking (Please pay attention to highlighted part), but this part should be decided in RAN1 especially EIRP agreed in RAN1 cannot be well resolved in Rel-15

[bookmark: _Hlk495477214]Question 1: If the UE supports a set of beams for a desired directivity, RAN1 would like to kindly inquire RAN4 when a UE selects a beam with a desired directivity from a limited set of beam choices, whether the UE could have an estimate of the directivity of the employed beam, and the possible accuracy of the estimation.
To question 1, the mechanism of UE beam selection is implementation-specific, may optimize a variety of metrics, and may not be necessarily constrained to the problem of selection of desired directivity. The EIRP of a beamformed transmission by the UE depends on a number of parameters, such as beam forming table optimization, finite beam forming table limitations, and the physical presence of shadowing elements (such as the user’s hand or fingers). Therefore, it is not always feasible for the UE to track or report the antenna gain value in a particular beam direction or the difference between the gain value in a particular beam direction and the peak EIRP, and also it is not always feasible for the UE to maintain an estimate of the directivity of the employed beam. RAN4 does not intend to define capability based on UE ability to track antenna gain value.
[bookmark: _Hlk495477163]Question 2: RAN1 would like to kindly inquire RAN4 whether the approach B (e.g., Pcmax based on TRP) can be supported, and if it would result in any critical issue from RAN4 perspective.
To question 2, Approach B is feasible. However, RAN4 has agreed EIRP based maximam output power and EIRP based Pcmax will be defined.
 [Proposals: TBD]

Configuration of DL RS resource(s) for PUSCH PL estimation	
PUSCH is associated with X1_PUSCH DL reference signal(s) for PL estimation, FFS on if X1_PUSCH can be more than 1. According to our best knowledge, we have the following alternatives:  
Alt-1, X1_PUSCH = 1; 
Alt-2, X1_PUSCH >= 1.

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

	ZTE
	Alt-2
	In scenarios without reciprocity, gNB could hardly configure an accurate DL RS resource for PL measurement for UL transmission. Support more than one DL RS resources could alleviate the risk of large inaccuracy which is likely caused by only one DL RS. In reality, there may exist partial reciprocity, or called as partial beam correspondence, gNB could configure more DL RS resources for this case. 

	CATT
	Alt-1
	X1_PSCH needs to be 1 to enable dynamic link adaptation in multi-beam configuration

	Motorola Mobility, Lenovo
	Alt-1
	

	Samsung
	Alt-1
	Using multiple DL RS resources make system more complicated without any justification on this. For example, in order to support it, there should be a relationship between PL measurement by SSB and PL measurement by CSI-RS such as how to average them, e.g., linear averaging, weighted averaging and so on. However, RSRP values measured by different DL RSs can be different because of different beam width and/or different beam gain can be applied for each DL RS transmission. So, averaged RSRP values will be smaller than RSRP value measured by either SSB or CSI-RS resulting in larger pathloss. In such a case, UE will more increase PUSCH transmission power than the UE actually needs and it causes more interference to other cells. So, k1 should indicate single DL RS resource.
Having said that, from our perspective, this discussion is not the essential and/or critical feature and Alt-1 is sufficient in Rel-15. Also, as ZTE mentioned “there may exist~”, this situation has not been justified and we don’t need to optimize our system for the corner case.

	Huawei
	Alt-1
	· For one specific PUSCH PL estimation, X1_PUSCH is equal to 1 in Rel-15.

	Nokia 
	Alt 1
	We already have enough discussion on this. 

	InterDigital
	Alt-2
	Since a single reliable always-ON RS may not always be available for PL measurements, X1_PUSCH should be allowed but not required >1. 



Maximum number of PL estimates to be maintained by UE is limited to X2_PUSCH, FFS on X2_PUSCH.
Proponents’ views on values of X2_PUSCH are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	Intel
	Up to 4
	Up to 4 beams should be enough, similar to DL part, the UE can report up to 4 beams. This value should also be determined by UE capability as what is done in DL.

	CATT
	16
	It should align with the maximum number of beams supported for beam management and TCI size in DCI.

	Motorola Mobility, Lenovo
	
	The total number of pathloss estimates to maintain at UE for all PUSCH/PUCCH/SRS transmissions shall not exceed 8

	Samsung
	FFS
	It will take more time for us to decide the exact value because the value will be dependent on the number of beams/beam-pairs/beam-groups to be managed by UE for beam management. 

	ZTE
	4 or 8
	At least support X2_PUSCH is equal to the size of candidate beam set for UL transmission which is 4.
May support more, e.g. 8, for larger scope beam monitor than candidate beam set domain,. 

	Ericsson
	up to 4
	PL estimates are based only on L3 RSRP so this is linked to how many such measurements UE is expected to maintain. The limit should apply to PL estimates covering all channels/signals – i.e., one limit considering PUSCH/PUCCH/PRACH/SRS.

	InterDigital
	FFS
	Intel proposed number makes senses, despite that the max number of beams is 16, many of which may become outdated quickly and be irrelevant.


[Coordinator]:  Regarding X1_PUSCH, majority companies support Alt-2, but, regarding X2_PUSCH, some further discussion should be done accordingly before making consensus.
[Proposals:
· Only X1_PUSCH=1 DL RS resource can be configured per PUSCH PL estimate.
· For PUSCH, maximum number of PL estimates to be maintained by UE is limited to X2_PUSCH, FFS on X2_PUSCH.]

[Consensus] Configuration of open-loop parameter ‘j’	
Maximum number of open-loop parameter is limited to X3_PUSCH, FFS on X3_PUSCH.  Please pay attention to the case that OL-PC could be also configured for different BWPs using different numerologies.

Proponents’ views on values of X3_PUSCH are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	At least 5
	Case1: For low frequency, Msg3 + grant free + grant based (no beam) : X3_PUSCH = 3
Case 2: For high frequency, Msg3 + grant based (4 candidate beams, each beam has one set of OL parameters), X3_PUSCH = 5
Note that grant free is supported only for sub 6GHz.

	Intel
	Up to 5
	The same view with ZTE

	CATT
	Up to 16
	It is RRC parameters.   It should not have limit for forward compatibility.  Please see the example in R1-1720215.

	Motorola Mobility, Lenovo
	16
	X3_PUSCH (#open-loop-PC configurations for PUSCH) = 16 including 1 for Msg3 and 1 for grant-free/SPS
In addition to previously agreed factors, OL-PC could be also configured for different BWPs using different numerologies.

	Samsung
	Alt-2
	

	Ericsson
	up to 4 (please see comment)
	In our view, the discussion should be focused on number of {P0,alpha} sets that can be configured wrt. to selection via PUSCH beam indication (the input we provided is for this number since there has been no agreement for this so far). Overall there may be several other {P0,alpha} sets configured for other purposes such as msg3,grant-free etc. and these are already covered by other agreements. 

	InterDigital
	16
	Same opinion as CATT


[Proposals: NR at least supports that maximum number of open-loop parameter is limited to 5, FFS: whether or not to support more than 5]  

[Consensus] Configuration of P_0  	
Maximum number of cell specific component values is limited to X4a_PUSCH, FFS on X4a_PUSCH. Maximum number of UE specific component values is limited to X4b_PUSCH, FFS on X4b_PUSCH. According to our best knowledge, we have the following alternatives about the relationship between cell specific and UE specific component values:  
Alt-1, the same values of X4a_PUSCH and X4b_PUSCH, i.e., for each P_0 component, it has its dedicated cell-specific and UE specific component values 
Alt-2, X4a_PUSCH < X4b_PUSCH, i.e., multiple UE specific components can be associated with only one cell specific components.

Proponents’ views on values of X4a_PUSCH, X4b_PUSCH and their relationship are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt-1
	Follow LTE design.

	DOCOMO
	Alt-2
	

	CATT
	Alt-1
	See R1-1720215

	Motorola Mobility, Lenovo
	Alt-2
	X4_PUSCH (cell-specific components of P0) = 3 consisting of 1 for Msg3, 1 for grant-free/SPS, 1 for dynamic

	Ericsson
	Alt-2
	



P0 range for cell-specific PUSCH.
According to our best knowledge, we have the following alternatives
Alt-1, from -126 to 24dBm, i.e., same as LTE;
Alt-2, from -202 to 24 dB others (please provide the exact range you prefer)	Comment by GAO Bo: According to Huawei’s comments, the lower end of the Po range should be reduced by -76 dB as agreed considering SUL
Alt-3, others
 
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt-1
	Follow LTE design.

	DOCOMO
	Alt-1
	

	QC
	Alt-2
	Follow LTE and incorporate NR agreement 

	Intel
	Alt-2
	Consider SUL case

	CATT
	Alt-1
	This range is sufficient to cover  the desired SINR target in all different scenarios and UE power class.  

	Huawei
	Alt-2
	The lower end of the Po range should be reduced by -76 dB as agreed considering SUL

	Nokia
	Alt 2
	This wold be the way to be matched with previous agreements.



P0 range for UE-specific PUSCH
According to our best knowledge, we have the following alternatives
Alt-1, from -8 to 7 dBm, i.e., same as LTE;
Atl-2, others (please provide the exact range you prefer)	Comment by GAO Bo: Please provide any alternatives ASAP.

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

	ZTE
	Alt-1
	Follow LTE design.

	CATT
	Alt-2
	Depends on the UE-specific component.  For URLLC, higher P0 would be required.  

	Samsung
	Alt-2
	We share CATT’s view

	Nokia
	
	Open to this issue. Slightly prefer Alts 2.



[Coordinator]:  Some further discussion should be done accordingly before making consensus.
[Proposals: TBD]  

[Consensus] Definition of ΔTF,c(i)
  According to our best knowledge, we have the following alternatives for definition ofΔTF,c(i)


	Alt-1, for 


 for 
	Alt-2, Others:	Comment by GAO Bo: Please provide any alternatives ASAP.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt-1
	Follow LTE design.

	QC
	Others
	
Add a new parameter  to handle DFT-S-FDM and CP-OFDM. 

	Intel
	Alt-1
	Follow LTE design

	CATT
	Alt-2
	0  for Rel-15.   We need to verify the function for LDPC code.  

	Samsung
	Alt-1
	Follow LTE design – RRC parameter deltaMCS_enabled is currently missing

	Huawei
	Alt-1
	Follow LTE formula in general.




Regarding BPRE and ,  we have the following agreement.
Also FFS definition of BPRE for PUSCH w/wo UL-SCH data
· FFS: whether delta_TF takes into account received SNR target difference between DFT-s-OFDM and CP-OFDM or not.

Any alternatives?
Alt-1, XXXX	Comment by GAO Bo: Please provide any alternatives ASAP.
Alt-2, YYYY
<If not, we prefer to leave it open and wait for UL control channel fans input through CR.>
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	CATT
	0
	Need to have comprehensive evaluation to set the value.

	Samsung
	Follow LTE
	There is no fundamental change relative to LTE. Same conclusions apply.

	
	
	

	
	
	



When ? 
In LTE, delta_TF only applies to transmission with single layer, but for NR whether it can be used for multi-layer transmissions.
  According to our best knowledge, we have the following alternatives 
	Alt-1, delta_TF only applies to transmission with single layer
	Alt-2, delta_TF can apply to transmission with single or multiple layers:	Comment by GAO Bo: Please provide any alternatives ASAP.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt-1
	

	CATT
	Alt-2
	

	Samsung
	Alt-2
	

	Huawei
	Alt-1
	Follow LTE design


[Coordinator]:  Some further discussion should be done accordingly before making consensus.
[Proposals: TBD]  

Definition of MPUSCH,c
 One FFS has been reached in RAN1#NR-AH3 meeting: MPUSCH,c should be related to the scheduled BW. According to our best knowledge, we have the following alternatives:
· Alt.1: expressed in the number of PRBs based on 15 kHz regardless of number of PRBs allocated for PUSCH transmission
· For 15 kHz SCS, MPUSCH,c = M  and for 120 kHz SCS, MPUSCH,c = 8M 
· Alt.2: expressed in terms of the number of PRBs allocated for SCS transmission
· For 15 kHz SCS, MPUSCH,c = M  and for 120 kHz SCS, MPUSCH,c  = M 
· Alt.3: expressed in the number of PRBs based on 15 kHz SCS for sub-6GHz and based on 60 kHz SCS for above 6 GHz
· For 15 kHz SCS, MPUSCH,c = M  and for 120 kHz SCS, MPUSCH,c = 2M
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt.2
	The numerology of UL transmission is well known by gNB, which means that, under current LTE definition, i.e., Alt2, gNB still can well handle the issue of various SCSs through configuring different P0 values. 

	DOCOMO
	Alt-1 or 3
	Since numerology between PUSCH and SRS may be different, compensation for SCS would be needed.

	OPPO
	Alt-2
	Agree with ZTE.

	QC
	Alt3 or 1
	

	Intel
	Alt-1
	This can simplify P0 configuration

	CATT
	Alt-1
	The P0 value is associated with a reference SCS.   If Alt-1 is not used, additional P0 needs to be specified for other SCS.  

	Motorola Mobility, Lenovo
	Alt-2
	PUSCH bandwidth expressed in the number of PRBs

	vivo
	Alt-1
	Same view as CATT, if Alt-2 or Alt-3 is agreed, P0 range may be needed to redefinition.

	Samsung
	Alt-2
	I would like to echo ZTE’s and OPPO’s views. It was already agreed to support multiple P0 values and different P0 values can adjust different PSDs caused by using different SCSs.

	Ericsson
	Alt-2
	

	Nokia
	Alt 1
	Mutliple value of P0 would better to be utilized for the other purpose.

	Huawei
	Alt 2
	

	Panasonic
	Alt-2
	P0,c should be configured depending on the numerology to compensate the PSD flatness loss due to SCS change and to reflect the performance difference among SCSs. Among three alternatives of definition of MPUSCH,c, just because of the simplicity, Alt.2 (i.e., expressed in terms of the number of allocated PRBs regardless of SCS used for PUSCH transmission) is our slight preference.

	InterDigital
	Alt. 1
	No technical reason for other options, and agree with Nokia’s comment.


[Coordinator]:  Some further discussion should be done accordingly before making consensus.
[Proposals: TBD]  
[Consensus] PC parameter setting ‘j’ for logical channel of PUSCH 
NR should support whether j can be configured for logical channel of PUSCH or not.
FYI, we have the following agreement:
· 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 

According to our best knowledge, we have the following alternatives:	Comment by 박종현/책임연구원/차세대표준(연)ACS팀(jonghyun10.park@lge.com): DOCOMO: Is this about ‘FFS: logical channel of PUSCH’?
· Alt.1: Supported. (If supported, please provide the details accordingly)
· Alt.2: Not supported.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt.2
	Traffic/logical channel specific UL power control is not an urgent issue, and consequently we prefer to delay this.

	DOCOMO
	Alt.1
	

	OPPO
	Alt-1
	A channel type can be defined in L1 which mapped to different logical channels or different service types. This parameter is also useful for power scaling between service types.

	Intel
	Alt2
	This is not necessary, and it will increase UE complexity

	CATT
	Alt1
	See R1-1720215

	Vivo
	Alt.1
	Different j for different logical channel is needed, as timely OL PC parameters changing can achieve fast power adjustment for different service.

	Samsung
	
	It is good to support this feature but I am still not clear how L1 can distinguish those logical channels. Actually it was the reason why we put FFS here. I would like to hear companies’ views on this. If it can be realized without any further standardization impact, we can support this feature. 

	Huawei
	Alt2
	· Association between j and logical channel is not supported and j can be associated with other PHY property associated with logical channel (e.g. slot length, grant type, numerology)

	Ericsson
	Alt. 1
	This would need indication in DCI. Without DCI indication, gNB does not know if if/when UEs apply power boost based on logical channel and this is not desirable.

	Nokia
	Alt 1
	· 


[Coordinator]:  Some further discussion should be done accordingly before making consensus.
[Proposals: TBD]  

For SUL band combination 
In PC parameter setting, ie., ‘j’ configuration, we have the following working assumption.
FYI, we have the following agreement:
· 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 
According to our best knowledge, we have the following alternatives:
· Alt.1: Confirming above working assumption
· Alt.2: Not confirming.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	CATT
	Alt-1
	

	Huawei
	Alt-1
	

	ZTE
	Alt-1
	

	Ericsson
	
	As indicated in our contribution and it is better to configure all the PC parameters for SUL as if another carrier is being used (i.e., SUL case can be treated similar to CA case)



In close loop process setting, ie., ‘l’ configuration, we have the following working assumption.
FYI, we have the following agreement:
· 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
According to our best knowledge, we have the following alternatives:
· Alt.1: Confirming above working assumption
· Alt.2: Not confirming.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	CATT
	Alt-1
	

	Huawei
	Alt-1
	

	ZTE
	Alt-1
	

	[bookmark: _GoBack]Ericsson
	
	As indicated in our contribution it may be better to configure all the PC parameters for SUL as if another carrier is being used (i.e., SUL case can be treated similar to CA case)


[Proposals: Confirming the following working assumption
· For PUSCH UL power control,
· j can be configured for two uplinks of SUL band combination 
· If N=2 (number of closed loop process) is configured for UE, l can be configured for two uplinks of SUL band combination]  
Additionally, we have the following working assumption in last meeting.
Working Assumption:
•       For PRACH/PUSCH/PUCCH/SRS on an SUL carrier associated with a NR DL/UL carrier, the maximum pathloss including penetration loss difference between two UL carriers to be compensated is 76 dB.
•       76dB can be revisited in RAN1#91 if there is a technical issue
•       Note: This maximum number is based on the assumption that the downlink carrier frequency can be up to 70GHz

Proposals: For a UE configured with a cell of two ULs, two TPC bit(s) fields within group common DCI for SRS power control are configured to the UE, i.e., one for UL and one for SUL;
For a UE configured with a cell of two ULs, two TPC bit(s) fields within group common DCI for PUSCH power control are configured to the UE, i.e., one for UL and one for SUL;

[Consensus] PUSCH transmission period unit, i.e., ‘i’
Need to define (e.g. slot, 2-symbol, 7-symbols, …)
According to our best knowledge, we have the following alternatives for PUSCH transmission period unit, i.e., ‘i’:
· Alt.1: per slot
· Alt.2: per 2-symbol
· Alt.3: per 7-symbol
· Alt.4: others	Comment by GAO Bo: Please provide any alternatives ASAP.
 Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt.1
	For non slot/slot scheduling, UE is still aware of the slot index, and so the transmission power for PUSCH/PUCCH/SRS could be calculated per slot which is more straight-forward than per 2-symbol or 7-symbol.
However, it should be noticed that the restriction/constant involving Pcmax/power scaling/dropping transmission should be applied per OFDM symbol instead of per slot.

	OPPO
	Alt.1
	

	QC
	Alt. 1
	

	Intel
	Alt 1
	

	CATT
	Alt 4
	Slot and non-slot based scheduling could have resource allocation from 1 symbol to 14 symbols within a slot.   

	Motorola Mobility, Lenovo
	Alt.4
	According to PUSCH transmission duration.

	vivo
	Alt.4
	As non-slot based scheduling is supported in NR, at least scheduling PRB could be changed by slot structure. Consequently, symbol level PC should be supported for PUSCH. 

	Samsung
	Alt.4
	Previous version of TS38.213 described ‘i' as slot but current version is saying that ‘i' is PUSCH transmission duration regardless of the number of symbols in a slot/mini-slot. So, I would like to suggest current wording specified in the TS38.213 as follows:


the UE shall determine the PUSCH transmission power  in PUSCH transmission period  as



	Huawei
	Alt 4
	Per actual PUSCH transmission duration

	Nokia
	Alt 1 
	

	InterDigital
	Alt 1
	


[Coordinator]:  This is very basic issues for PUSCH/SRS/PUCCH power control. So, in first round, we need make decision. For keeping demodulation performance, we should make sure that the UL transmission power within one slot should be kept unchanged for PUSCH.
[Proposals: PUSCH transmission period unit, i.e., ‘i’, can be per slot for both slot and non-slot scheduling]  



Value of for accumulative TPC mode


FYI, we have , and the value of for accumulative TPC mode should be determined here.

According to our best knowledge, we have the following alternatives for value of  for accumulative TPC mode:
· Alt.1: fixed value, e.g., 4 (Please provide the value recommended)
· Alt.2: RRC configured value
· Alt.3: scheduling offset indicated by UL grant
· Alt.4: others	Comment by GAO Bo: Please provide any alternatives ASAP.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt.3
	NR supports flexible UL/DL configuration, so the pre-defined table in LTE seems to be unnecessary. Compared with Alt 2, Alt 3 should be more straightforward, in our views.

	LGE
	
	Alt.3, for PUSCH with UL grant
Fixed value or following UE specific minimum capability on K2 value, for DCI with TPC-PUSCH-RNTI

	CATT
	Alt 2
	RRC configured the value

	Motorola Mobility, Lenovo
	
	Depending on UE processing time and discussion in scheduling agenda item

	Samsung
	
	A clarification on Alt.3 is needed, i.e., Does Alt.3 mean that KPUSCH is explicitly signaled by DCI or implicitly derived by the timing of a transmission scheduled by the DCI that includes the TPC command.
However, it is obvious that the timing value, KPUSCH should be determined by depending on UE processing time and scheduling timing. So, we share LGE’s and Motorola’s views.

	Nokia
	
	It should follow the discussion on UL grant


 

Value of for absolute TPC mode


FYI, we have, and the value of for absolute TPC mode should be determined here.

According to our best knowledge, we have the following alternatives for value of  for absolute TPC mode:
· Alt.1: fixed value, e.g., 1 (Please provide the value recommended)
· Alt.2: RRC configured value
· Alt.3: scheduling offset indicated by UL grant
· Alt.4: others	Comment by GAO Bo: Please provide any alternatives ASAP.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt.3
	Same as for accumulative TPC mode

	LGE
	Alt.3
	

	CATT
	Alt-2
	RRC configured value

	Motorola Mobility, Lenovo
	
	Depending on UE processing time and discussion in scheduling agenda item

	Samsung
	
	Same as 2.1.11, a clarification on Alt.3 is needed, i.e., Does Alt.3 mean that KPUSCH is explicitly signaled by DCI or implicitly derived by the timing of a transmission scheduled by the DCI that includes the TPC command.
However, it is obvious that the timing value, KPUSCH should be determined by depending on UE processing time and scheduling timing. So, we share LGE’s and Motorola’s views.

	Nokia
	
	It should follow the discussion on UL grant


[Coordinator]:  Some further discussion should be done accordingly before making consensus. @Samsung, your understanding is correct.
[Proposals: TBD]   

Mapping of TPC Command Field to absolute and accumulated values
According to our best knowledge, we have the following alternatives for below 6GHz
· Alt.1: support the following table. i.e., aligned with DCI format 0/3/4 of LTE
	TPC Command Field

	
Accumulated  [dB]
	
Absolute  [dB] only DCI format 0/4

	0
	-1
	-4

	1
	0
	-1

	2
	1
	1

	3
	3
	4



· Alt.2: others	Comment by GAO Bo: Please provide any alternatives ASAP.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt.1
	For below 6GHz, NR UL power fluctuation can be assumed as the same as LTE basically, and consequently the table of LTE could be reused.

	CATT
	Alt-2
	
Most of them are the same except “0” replace “-1” in absolute  

	Samsung
	Alt-2
	For accumulated TPC, due to errors in DCI decoding, it has been observed that respective TPC commands incorrectly increase the power as their values are unbalanced (skewed positive). Replace 0 with -3.

	Nokia
	Alt 2
	Aligned with Samsung’s view

	Huawei
	Alt 2
	For accumulated TPC, ok to replace 0 with -3. For absolute TPC, prefer to have relatively larger rang, e.g., -6, -2, 2, 6


[Coordinator]:  For absolute TBC command, since P0 is configured by gNB, gNB can well compensate “-1” through configuring P0 before, which means that [-4, -1, 1, 4] is the same as [-3,0,2,5] basically as gNB implementation issue. So prefer to confirm using LTE method here.
According to our best knowledge, we have the following alternatives for accumulative TPC mode for above 6GHz
Alt.1: Same as below 6GHz;
Alt.2:  [-3dB 0dB 3dB 5dB], taking into account larger fluctuations induced by UL high-beamforming gain;
Alt.3: Support two tables: one is the same as below 6GHz, but the other one has one larger range, e.g., [-3dB 0dB 3dB 5dB]; 
Alt. 4: others	Comment by GAO Bo: Please provide any alternatives ASAP.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt.3
	For above 6GHz, the real beam-forming gain along with physical path tends to be fluctuant since it depends on directions of both TX and RX narrow beams and UE mobility, like rotation, so it is reasonable that in such a case the table should have one larger range than LTE. We slightly prefer Alt3, due to the fact that a large range table could be used for case of beam changing, while LTE table could be also applied for cases when power adjustment is relative stable for keeping accuracy of power control.

	DOCOMO
	Alt.2
	

	OPPO
	Alt.2
	Multiple beams need larger value for accumulative TPC.

	Intel
	Alt 1
	

	CATT
	Alt-1
	

	Samsung
	
	It should be carefully determined. For example, larger fluctuation due to abrupt blocking of the beam is highly possible in mmWave. So, larger step size than LTE may be needed at least for absolute power control. However, larger step size may sometimes require longer time for fine tuning of transmission power.
Since this step size doesn’t impact RAN2, RAN1 has to decide this step size with through evaluations.

	Ericsson
	Alt 2
	

	Nokia
	
	Larger value should be supported. Open for the details.

	Huawei
	Alt 1
	



According to our best knowledge, we have the following alternatives for absolute TPC mode for above 6GHz	Comment by 박종현/책임연구원/차세대표준(연)ACS팀(jonghyun10.park@lge.com): DOCOMO: Is this discussion duplicated with the above?

Alt.1: Same as below 6GHz;
Alt.2: Larger ranges, e.g., [-8dB -2dB 2dB 8dB], taking into account larger fluctuations induced by UL high-beamforming gain;
Alt.3: Support two tables: one is the same as below 6GHz, but the other one has one larger range, e.g., [-8dB -2dB 2dB 8dB];
Alt.4: others	Comment by GAO Bo: Please provide any alternatives ASAP.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt.3
	Same as for accumulative TPC mode

	OPPO
	Alt.2
	Multiple beams need larger value for accumulative TPC.

	Intel
	Alt1
	

	CATT
	Alt-1
	

	Samsung
	
	Please see the comment above.

	Nokia
	
	Larger value should be supported. Open for the details.

	Huawei
	Alt 1
	


[Coordinator]:  Some further discussion should be done accordingly before making consensus.
[Proposals: TBD]  
[Consensus] Slot sets power control
FYI, we have the following agreement:
· 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
According to our best knowledge, we have the following alternatives for slot set
Alt.1: Support configuration of different j and l for each slot sets;
Alt.2: Others;	Comment by GAO Bo: Please provide any alternatives ASAP.

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

	ZTE
	Alt.1
	Similar to subframe set in LTE.

	CATT
	Alt-2
	Not slot sets in Rel-15

	Samsung
	
	Alt.1 is desirable/necessary for operation with dynamic slot structure but likely unrealistic within the phase-1 timeframe. “Slot sets” is not the right term as interference due to dynamic slot structure can be different even within one slot.

	Huawei
	
	Although we see the benefits, if slot set(s) is introduced, its impact should be more than just on power control

	
	
	


[Coordinator]:  Some further discussion should be done accordingly before making consensus.
[Proposals: TBD]  
[Consensus] The case of f(i,l) resetting
It has been agreed that f(i,l) should be reset if P0 and alpha is re-configured. Whether or how to support that f(i,l) is taken over or reset in NR is FFS, when the portion of one combination of {j,k,l} is switched, for the case of (i) addition of new beam; (ii) reconfiguration/update of TCI/QCL/spatial relations.  
According to our best knowledge, we have the following alternatives:
Alt.1: Support explicit configuration of taking over or resetting f(i,l), regardless of whether k associated with l is re-configured/changed or not;
Alt.2: Reset f(i,l) when k associated with l is re-configured/changed.
Alt.3: f(i,l) is not reset unless it’s reconfigured in RRC.	Comment by 박종현/책임연구원/차세대표준(연)ACS팀(jonghyun10.park@lge.com): DOCOMO: I added an alternative

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

	ZTE
	Alt.1
	When k is re-configured, the UL Tx beam can be changed or just refined within one small range. So, we slightly prefer to use one explicit configuration for whether the f(i,l) can be reused or not when k is changed. 

	DOCOMO
	Alt.1 or 3
	

	OPPO
	Alt.2
	When the beam changes, the close-loop should be reset.

	QC
	Alt 3 with some modification
	Unless P0 or  alpha or both are changed, f(i,l) is carried over at beam switching with optional correction : fd(I,l)=fs(I,l)-delta, and delta can be any value in the range [0, alpha (PL_(d,L3)-PL_(s,L3)) +PL_(s,L1)-PL_(d,L1)], where subscripts d and s indicate destination (after beam switch) and source, respectively, and L1 and L3 indicates layer 1 and 3, respectively.


	CATT
	Alt 3
	

	Motorola Mobility, Lenovo
	
	· Support separate closed-loop PC for case of gNB with multiple beams pointing to significantly different spatial directions such as with multiple TRP antenna panels. If such a separate closed-loop PC is unavailable, the closed-loop configuration would need to reset 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.

	Samsung
	Alt.1 or Alt.3
	

	Nokia
	Alt 2 or 3 possibly with modification
	F(i,l) is reset if and only if corresponding RRC configuration is changed. No necessity to define additional signaling. 

	Huawei
	
	No need to introduce additional condition/signaling for resetting.

	Panasonic
	Alt.1
	


[Coordinator]:  Some further discussion should be done accordingly before making consensus.
[Proposals: TBD]  
[Consensus]PUSCH beam indication
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 the MIMO agreements at least for grant-based PUSCH (when SRI field is configured) .	Comment by 박종현/책임연구원/차세대표준(연)ACS팀(jonghyun10.park@lge.com): I don’t think this “e.g.” part is helping the progress, since this issue is just confirming the alignment between so far agreements (ULPC + MIMO), not trying to introduce a new thing/issue, in consideration that the current 38.213 spec descriptions are not using any “QCL” terminology for describing ULPC behaviors. Any new/additional issues should be discussed in other bullets for open issues in this document.	Comment by GAO Bo: Revised according to Huawei’s comments
According to our best knowledge, we have the following alternatives:
Alt.1: Confirming?
Alt.2: Not confirming? 
Alt.3: Confirming when antenna switching and non-codebook based transmission are not configured
Note: If not, please provide one suggestion for interpretations of PUSCH beam indication based only on the RAN1 agreements so far, so that it should be double-checked and quickly confirmed as a common understanding.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt.1
	

	LGE
	Alt.1
	Ericsson’s Tdoc (R1-1721028) seems clear to clarify this confirming issue in that the ‘PUSCH beam indication’ is the same as ‘indication by SRI field (already agreed)’ and the resulting table configurable by RRC looks like the following as an example:
	‘PUSCH beam indication’ = ‘SRI field’ (if present)
	‘DL RS for PL estimation’
	{P0,alpha} set index j

	00
	1st RS config. By RRC
	1st set config. By RRC

	01
	2nd  RS config. By RRC
	2nd  set config. By RRC

	10
	3rd  RS config. By RRC
	3rd  set config. By RRC

	11
	4th  RS config. By RRC
	4th  set config. By RRC


With this understanding and confirmation, no more linkage issues are remaining, at least for the case when SRI field is configured in UL grant.

	OPPO
	Alt.3
	For single port transmission, if antenna switching is enabled, the SRI would be used to indicate the transmit antenna for PUSCH, which cannot be interrupted as “beam indication” in the agreement. For non-codebook based transmission, the SRIs are used to indicate the precoders for different layers but not for “beam indication”. If different SRIs are associated with different power control parameters, the power imbalance between layers/digital precoders would degrade the detection performance. 

	Intel
	Alt 1
	Share the same view with LG

	CATT
	Alt-4
	How the UL SRI link to DL RS is not yet clear?   If more than one DL RS is configured for PL measurements, does SRI indicate the UL beam associate with the DL RS used for CORSET?   

	Motorola Mobility, Lenovo
	Alt.1 with modification
	for the case of “PUSCH beam indication (if present)”  SRI or SS-block or CSI-RS ID
for the case of “no PUSCH beam indication”    SS-block or CSI-RS ID

	Ericsson
	
	In our view, details of ‘PUSCH beam indication’ should be finalized in MIMO/beam management sessions and we can update our terminology based on what they agree in the end. 
Note: The Table shown in LG input above has differences from our proposals in R1-1721028 (i.e., row1/column1 is not what we proposed in our contribution).

	Huawei
	
	This issue is beyond just confirming but requires extending the functionality of SRI. So far SRI is the only mechanism defined for PUSCH beam indication. We also need to define the case without SRI.


[Coordinator]:  Supporting Alt-1 seems to be majority; could we confirm the upper interpretation firstly?
[Proposals: TBD]  LG-WF R1-1721458

[Consensus] {j} and {l} indication
In current agreements, multiple {j} and {l} can be configured, but how to indicate one of them is FFS. Since grant type (grant-free or grant based) and beam indication is determined per PUSCH scheduling, the following one method for indicating j and l should be considered.
According to our best knowledge, we have the following alternatives:
Alt.1: RRC configuration for multiple {j} and {l}, and then one of them are separately indicated through MAC-CE explicitly.
Alt.2: RRC configuration for multiple {j} and {l}, and then one of them are separately indicated through DCI explicitly.
Alt.3: RRC or MAC-CE configuration of the association between {j,l} and grant type or PUSCH beam indication, and then UE can determine {j, l} according to the grant type or PUSCH beam indication for a PUSCH transmission.the association is indicated by DCI signalling, like PUSCH beam indication
 Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt.3
	We have not seen any necessity of indicating {j} and {l} explicitly, regardless of DCI or MAC-CE.

	OPPO
	Alt.3
	Agree with ZTE. The configuration can be implicitly configured to UE. Also, I make some rewording to make it much clearer. Hope it is acceptable to ZTE.

	Intel
	Alt 3
	It is configured in each SRS resource

	CATT
	Alt 4
	RRC configuration of the association between {j, l} without additional indication.

	Motorola Mobility, Lenovo
	Alt. 3
	{j} and {l} independently configured

	Samsung
	Alt.4
	Same as CATT

	Huawei
	Alt 2 or 3
	RRC configured and then determined based on transmission properties, can be implicit or explicit.

	Ericsson
	
	When PUSCH beam indication is present, j for grant-free PUSCH should be based on it. Details are given in our contribution R1-1721028.

	Nokia
	
	We already agreed on the linkage between ‘k’ and ‘j’, ‘l’. while ‘k’ is linked to PUSCH beam indicator. We don’t need any further discussion on this. 



[Coordinator]:  Taking into potential RRC signaling, we need to confirm the solution before Tuesday. According to the suggestion for CATT and Samsung, we have the following proposals
[Proposals: RRC or MAC-CE configuration of the association between {j,l} and grant type or PUSCH beam indication, and then UE can determine {j, l} according to the grant type or PUSCH beam indication for a PUSCH transmission.]  

[Consensus] Power scaling for different service type
Whether or not to support power scaling for different service types, like eMMB and URLLC which are FDMed within one CC. If supported, FFS slot based and non-slot based can be respectively used for different service types.
According to our best knowledge, we have the following alternatives:
Alt.1: Supported power scaling for different service types.
Alt.2: Not supported.
Alt.3: Others;	Comment by GAO Bo: Please provide any alternatives ASAP.

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

	ZTE
	Alt. 2
	Traffic/logical channel specific UL power control is not an urgent issue, and consequently we prefer to delay this.

	DOCOMO
	Alt.2
	It can be managed by P0 configuration.

	OPPO
	Alt.1
	Different service types would be scheduled via different or the same slot type. It is natural that URLLC should have higher priority than eMBB if they are scheduled in the same symbol. 

	QC
	Alt 1
	

	Intel
	Alt 2
	PHY layer cannot see service type

	CATT
	Alt 2
	There is no power scaling for different service.  For different service, it will have different P0 see R1-1720215

	Motorola Mobility, Lenovo
	Alt 2
	

	Vivo
	Alt.2
	P0 adjustment can achieve same function.

	Samsung
	Alt.1
	From a single UE’s perspective, simultaneous transmission of different channels by FDM (e.g., simultaneous transmission of PUSCH and PUCCH) and simultaneous of same channels by FDM (simultaneous of eMBB and URLLC) are not supported.

	Huawei
	Alt 2
	Not in Rel-15

	Panasonic
	Alt.2
	Share the same view with ZTE. No support on service/logic channel specific PC for December 2017 version.

	InterDigital
	Alt2
	Not sure exactly what power-scaling entails, P0 should be sufficient.


[Coordinator]:  Some further discussion should be done accordingly before making consensus.
[Proposals: TBD]  

On PUCCH
Background	
The following agreements on power control frameworks of PUSCH have been captured here.
	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 ignaling 
· 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 Signaling
· Support up to 2 closed-loop power control processes, i.e., l 
· The closed-loop control process is configured by RRC Signaling
· 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.



Based on the above agreements (especially, the FFS parts) and the recent offline discussions, the following remaining issues for PUCCH have been observed according to our best knowledge.
Confirming above WA of PUCCH	
About above WA of PUCCH, 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
	

	DOCOMO
	Alt.1
	With some editorial modification.

	QC
	Alt.1
	

	Intel
	Alt 2
	10*log10(M_PUCCH,c(i)) should be kept in the equation unlike the “Note” to delete it, as answered to Q2.2.6 below.

	CATT
	Alt-1
	

	Vivo
	Alt.1
	

	Samsung
	Alt.2
	Agree with Intel. With some editorial modification and put FFS on 10log10(M_PUCCH) as suggested by Intel and as is done for the PUSCH

	Huawei
	Alt 1
	Ok to confirm but should allow modification to address potential issues



About MPUCCH,c(i)
According to our best knowledge, we have the following alternatives:
Alt.1: ΔPUCCH_TF,c(i) includes MPUCCH,c(i).
Alt.2: ΔPUCCH_TF,c(i) does not includes MPUCCH,c(i), which means that formula should have one more component of “MPUCCH,c(i)”
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt.2
	

	Intel
	Alt 2
	

	CATT
	Alt 2
	Please see R1-1720215 for formula 

	Samsung
	Alt 2
	There is no difference relative to LTE or relative to the PUSCH power control formula. MPUCCH,c(i) relates to the PSD increase due to increasing number of PRBs – it has nothing to do with ΔPUCCH_TF,c(i).   

	Huawei
	Alt 2
	



 [Proposals: ΔPUCCH_TF,c(i) does not includes MPUCCH,c(i), which means that formula should have one more component of “MPUCCH,c(i)]  

Proposals: Confirm the following working assumption with following revision.
· 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 Signaling 
· 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 Signaling
· Support up to 2 closed-loop power control processes, i.e., l 
· The closed-loop control process is configured by RRC Signaling
· 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.
[Consensus] PUCCH for format	

Maximum number of PUCCH formats Y1_PUCCH, and the definition for each format (including the values of ) accordingly.

Proponents’ views about the values of Y1_PUCCH and   are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Y1_PUCCH = 5
	There are now 5 PUCCH formats, according to the latest draft version of 38.211, so Y1_PUCCH should be 5. 

	CATT
	16
	PUCCH formats 0, 1, 2, 3, 4 are supported in Rel-15.  For forward compatibility, we need to reserve more than 5  values. 

	
	
	

	
	
	



[Proposals: Maximum number of PUCCH formats Y1_PUCCH=5, and FFS the values of ) respectively.]  

[Consensus] Configuration of DL RS resource(s) for PUCCH PL estimation	
PUCCH is associated with Y2_PUCCH DL reference signal(s) for PL estimation, FFS on if Y2_PUCCH can be more than 1
Maximum number of PL estimates to be maintained by UE is limited to Y3_PUCCH, FFS on Y3_PUCCH. 

Additionally, whether or not support the one PL estimate pool for PUSCH, PUCCH and SRS?	Comment by GAO Bo: Removed according to Nokia’s comments
Alt.1: Supported
Alt.2: separately configured for PUSCH, PUCCH and SRS.

 Proponents’ views about the values of Y2_PUCCH and Y3_PUCCH are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Y2_PUCCH >= 1
Y3_PUCCH=[4,8]

	Regarding Y2_PUCCH, we have the same reason as that of PUSCH. In scenarios without reciprocity, gNB could hardly configure an accurate DL RS resource for PL measurement for UL transmission. Support more than one DL RS resources could alleviate the risk of large inaccuracy which is likely caused by only one DL RS. In reality, there may exist partial reciprocity, or called as partial beam correspondence, gNB could configure more DL RS resources for this case.
For maximum number of PL estimation which should be maintained by UE, it cannot be observed why we need define separate/different values for PUSCH/PUCCH/SRS respectively, a common value is enough. So Y3_PUCCH = X2_PUSCH, which is 4 or 8

	Intel
	Y2=Y3=1
	No need to maintain a beam pool for PUCCH. The beam should be indicated by RRC signaling. when the beam changes, the gNB can reconfigure the power control factors or not.

	CATT 
	Y2=1, Y3=16
	Y2 is associated with the PDSCH transmission.  Y3 is associated with number of beams in beam management.  

	Motorola Mobility, Lenovo
	
	Y2_PUCCH (#DL-RS for each pathloss for PUCCH) = 1
The total number of pathloss estimates to maintain at UE for all PUSCH/PUCCH/SRS transmissions shall not exceed 8

	Samsung
	Y2 = 1, Y3 = FFS
	

	Huawei
	Y2_PUCCH= 1 
	· Y2_PUCCH is 1 in Rel-15

	Nokia
	Y2_PUCCH=1
	It has been discussion already enough

	
	
	



[Coordinator]:  Regarding Y2_PUCCH, majority companies support Y2_PUCCH=1, but, regarding Y3_PUCCH, some further discussion should be done accordingly .
[Proposals: 
· Only Y2_PUCCH=1 DL RS resource can be configured per PUCCH PL estimate.
· For PUCCH, maximum number of PL estimates to be maintained by UE is limited to Y3_PUCCH, FFS on Y3_PUCCH.]  

[RRC Impact] P0_PUCCH(b)/ P0_NOMINAL_PUCCH/ P0_UE_PUCCH	
Maximum number of P0_PUCCH(b)  is limited to Y4_PUCCH, FFS on Y4_PUCCH.
Maximum number of P0_NOMINAL_PUCCH is limited to Y5_PUCCH, FFS on Y5_PUCCH.
Maximum number of P0_UE_PUCCH  is limited to Y6_PUCCH, FFS on Y6_PUCCH.
Proponents’ views about the values of Y4_PUCCH, Y5_PUCCH and Y6_PUCCH are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Y4_PUCCH = Y5_PUCCH =Y6_PUCCH =2
	Similar to design for the maximum number of close loop processes, Y4_PUCCH = Y5_PUCCH =Y6_PUCCH =2

	CATT
	Y4=Y5=Y6= 16
	We might need more P0 for cell-specific and UE-specific values.

	
	
	

	
	
	



P0 range for cell-specific PUCCH.
According to our best knowledge, we have the following alternatives
Alt-1, from -127 to -96dBm, i.e., same as LTE;
Alt-2, Same as NR PUSCH, i.e., from -126 to 24dBm or from -202 to 24 dB.	Comment by 박종현/책임연구원/차세대표준(연)ACS팀(jonghyun10.park@lge.com): DOCOMO: I added an alternative.

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

	ZTE
	Alt-1
	Follow LTE range

	DOCOMO
	Alt-2
	Follow PUSCH range.

	CATT
	Alt-1
	Follow PUSCH range 

	Samsung
	Alt-1
	There is no apparent fundamental change relative to LTE.

	Nokia
	Alt 2
	



P0 range for UE-specific PUCCH
According to our best knowledge, we have the following alternatives
Alt-1, from -8 to 7 dBm, i.e., same as LTE;
Atl-2, others (please provide the exact range you prefer)	Comment by GAO Bo: Please provide any alternatives ASAP.

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

	ZTE
	Alt-1
	Follow LTE range

	DOCOMO
	Alt-1
	

	CATT
	Alt-2
	Wider range for URLLC and eMBB

	Samsung
	Alt-2
	We share CATT’s view

	Nokia
	Alt 2
	



[Coordinator]:  Some further discussion should be done accordingly before making consensus.
[Proposals: TBD]  

Definition ofΔPUCCH_TF,c(i)
To be more specific, to 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.

About MPUCCH,c(i)
According to our best knowledge, we have the following alternatives:
Alt.1: ΔPUCCH_TF,c(i) includes MPUCCH,c(i).
Alt.2: ΔPUCCH_TF,c(i) does not includes MPUCCH,c(i), which means that formula should have one more component of “MPUCCH,c(i)”
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt.1
	

	Intel
	Alt 2
	

	CATT
	Alt 2
	Please see R1-1720215 for formula 

	Samsung
	Alt 2
	There is no difference relative to LTE or relative to the PUSCH power control formula. MPUCCH,c(i) relates to the PSD increase due to increasing number of PRBs – it has nothing to do with ΔPUCCH_TF,c(i).   

	Huawei
	Alt 2
	



 [Proposals: ΔPUCCH_TF,c(i) does not includes MPUCCH,c(i), which means that formula should have one more component of “MPUCCH,c(i)]  



About definition of ΔPUCCH_TF,c(i)
Any alternatives?
Alt-1, XXXX	Comment by GAO Bo: Please provide any alternatives ASAP.
Alt-2, YYYY
<If not, we prefer to leave it open and wait for UL control channel fans input through CR.>
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	CATT
	Alt-1
	Please see R1-1720215

	Samsung
	
	Evaluation campaign is needed among multiple companies to calibrate the results. During this meeting, at least evaluation methodology should be determined. LTE is baseline with some adjustments only to reflect secondary level changes in NR such as the variable number of PUCCH symbols or that polar coding is used starting from 12 bits (no dual-RM).

	
	
	

	
	
	



[Coordinator]:  Some further discussion should be done accordingly before making consensus. Notes that if proponents all think some comprehensive simulation should be performed, we may need one evaluation assumption for aligning configuration of evaluation platforms.
[Proposals: TBD]  

About impact of waveform
Whether ΔPUCCH_TF,c(i) takes into account received SNR target difference between DFT-s-OFDM and CP-OFDM or not.
According to our best knowledge, we have the following alternative.
Alt.1: Supported
Alt.2: Not supported.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt.2
	

	DOCOMO
	Alt.1
	

	QC
	Alt 2
	Delta_pucch,F already takes care of the waveform.

	Intel
	Alt 2
	The waveform aspect is reflected in the PUCCH format specific parameter ΔF_PUCCH(F).

	CATT
	Alt 2
	It is as MPR included in Pcmax

	Vivo
	Alt.2
	

	Samsung
	Alt.2
	No need to consider waveform in ΔF_PUCCH(F). DFT-S-OFDM is for coverage limited operation, low order modulation, and there is no difference in BLER with CP-OFDM (any difference is marginal).

	Nokia
	Alt 2
	

	Huawei
	Alt 2
	



[Coordinator]:  Majority companies support Alt-2.
[Proposals:  ΔPUCCH_TF,c(i) does NOT take into account received SNR target difference between DFT-s-OFDM and CP-OFDM or not.]  

PUCCH transmission period unit, i.e., ‘i’
Need to define (e.g. slot, 2-symbol, 7-symbols, …)
According to our best knowledge, we have the following alternatives for PUCCH transmission period unit, i.e., ‘i’:
· Alt.1: per slot
· Alt.2: per 2-symbol
· Alt.3: per 7-symbol
· Alt.4: others	Comment by GAO Bo: Please provide any alternatives ASAP.
 Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt.1
	Same as that of PUSCH, as copied here:
For non slot/slot scheduling, UE is still aware of the slot index, and so the transmission power for PUSCH/PUCCH/SRS could be calculated per slot which is more straight-forward than per 2-symbol or 7-symbol.
However, it should be noticed that the restriction/constant involving Pcmax/power scaling/dropping transmission should be applied per OFDM symbol instead of per slot.

		QC
	Alt.1
	

	Intel
	Alt 1
	Per slot is agreed in the WA. 

	CATT
	Alt 4
	Per symbol for non-slot based scheduling and SR request

	Vivo
	Alt.4
	Symbol level PC for PUCCH for non-slot based scheduling is required. 

	Samsung
	Alt.4
	It was agreed that within a slot, two PUCCHs can be TDMed and similar to PUSCH, ‘i' needs to be PUCCH transmission duration rather than slot index. 

	Huawei
	
	· PUCCH unit can be slot and symbol level and if TDM PUSCH/PUCCH is supported, power scaling should be supported for keepint same power for PUSCH/PUCCH.

	Nokia
	Alt 1 or alt 4
	


 [Proposals: 
· PUSCH transmission period unit, i.e., ‘i’, is per PUSCH transmission duration
· PUCCH transmission period unit, i.e., ‘i’, is per PUCCH transmission duration
· SRS transmission period unit. ie., ‘i’, is per SRS transmission duration. ]  

Value of km for accumulative TPC mode
FYI, we have the following background:

For FDD, in LTE

For TDD,  in LTE

According to our best knowledge, we have the following alternatives for value of  for accumulative TPC mode:
· Alt.1: fixed value, e.g., 4 (Please provide the value recommended)
· Alt.2: RRC configured value
· Alt.3: scheduling offset indicated by UL grant
· Alt.4: others	Comment by GAO Bo: Please provide any alternatives ASAP.

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

	ZTE
	Alt.3
	We recommend to follow the LTE-TDD design as above, i.e., the sum of its associated TPCs. 

	LGE
	
	Scheduled PUCCH transmission timing for PUCCH with DL scheduling
Fixed value or following UE specific minimum capability on K1 value, for DCI with TPC-PUCCH-RNTI

	Intel
	Alt 1
	Value is 4

	CATT
	Alt 2 
	RRC configured value

	Motorola Mobility, Lenovo
	
	Depending on UE processing time and discussion in scheduling agenda item

	Samsung
	
	Please see our comment on PUSCH

	Nokia
	
	Out of scope for UL PC.


[Coordinator]:  Some further discussion should be done accordingly before making consensus. 
[Proposals: TBD]   


Mapping of TPC Command Field to accumulated  values
According to our best knowledge, we have the following alternatives for below 6GHz
· Alt.1: support the following table. i.e., aligned with DCI format 0/3/4 of LTE
	TPC Command Field in
DCI format 1A/1B/1D/1/2A/2B/2C/2D/2/3
	
 [dB]

	0
	-1

	1
	0

	2
	1

	3
	3


· Alt.2: others	Comment by GAO Bo: Please provide any alternatives ASAP.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt.1
	

	CATT
	Alt-1
	

	Samsung
	Alt.2
	Replace 0 with -3.

	
	
	


[Coordinator]:  @Samsung, any compromise? Because this is not essential issues, LTE based on this table can work well, besides that declining speed of TPC would be slower than its inclining .   

[Proposals:  NR supports the following table to map of TPC Command Field to accumulated  values
	TPC Command Field

	
Accumulated  [dB]

	0
	-1

	1
	0

	2
	1

	3
	3


]    

According to our best knowledge, we have the following alternatives for accumulative TPC mode for above 6GHz
Alt.1: Same as below 6GHz;
Alt.2:  [-3dB 0dB 3dB 5dB], taking into account larger fluctuations induced by UL high-beamforming gain;
Alt.3: Support two tables: one is the same as below 6GHz, but the other one has one larger range, e.g., [-3dB 0dB 3dB 5dB]; 
Alt. 4: others	Comment by GAO Bo: Please provide any alternatives ASAP.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt.3
	Same reason as that of PUSCH, which is copied here:
For above 6GHz, the real beam-forming gain along with physical path tends to be fluctuant since it depends on directions of both TX and RX narrow beams and UE mobility, like rotation, so it is reasonable that in such a case the table should have one larger range than LTE. We slightly prefer Alt3, due to the fact that a large range table could be used for case of beam changing, while LTE table could be also applied for cases when power adjustment is relative stable for keeping accuracy of power control.

	Samsung
	Alt.1
	

	
	
	

	
	
	


[Coordinator]:  Some further discussion should be done accordingly before making consensus. 
[Proposals: TBD]   
[Consensus]The case of g(i,l) resetting
It has been agreed that g(i,l) should be reset if P0 is re-configured. Whether or how to support that g(i,l) is taken over or reset in NR is FFS, when the portion of one combination of {b,k,l} is switched.  
According to our best knowledge, we have the following alternatives:
Alt.1: Support explicit configuration of taking over or resetting g(i,l), regardless of whether k associated with l is re-configured/changed or not;
Alt.2: Reset g(i,l) when k associated with l is re-configured/changed.
Alt.3: g(i,l) is not reset unless it’s reconfigured in RRC.Others;	Comment by Ryosuke Osawa: I added an alternative
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt.1
	

	DOCOMO
	Alt.1 or 3
	

	QC
	Alt.3 with modifications
	Same as PUSCH

	CATT
	Alt 3
	

	Motorola Mobility, Lenovo
	
	Support separate closed-loop PC for case of gNB with multiple beams pointing to significantly different spatial directions such as with multiple TRP antenna panels. If such a separate closed-loop PC is unavailable, the closed-loop configuration would need to reset accumulation for the UE when switching between beams that point to significantly different spatial directions such as with multiple TRP antenna panels

	Samsung
	Alt.3
	

	Nokia
	Alt 2 or 3 possibly with modificaiton
	Please see our comments on PUSCH


[Coordinator]:  Some further discussion should be done accordingly before making consensus. 
[Proposals: TBD]   
On SRS
Background	
The following agreements on power control frameworks of SRS have been captured here.
	Agreements:

For SRS power control



           
–       A unified power control equation is defined regardless of whether SRS is intended for DL/UL CSI acquisition or beam management as shown above.
   FFS whether or not to introduce P_SRS_OFFSET,c
   Note: the exact equation including the index of each parameter is up to the editor.
–       Whether or not SRS power control is tied with corresponding PUSCH power control is based on RRC signaling and the following is down selected.
   Alt.1: explicit configuration
   Alt.2: implicit configuration by gNB implementation
   e.g., gNB configures the same values for some parameters between PUSCH power control and SRS power control or the same association rule among P0_SRS,c, α_SRS,c, PL reference and closed-loop is applied for PUSCH and SRS power control
   In Alt.2, no RRC configuration is needed for signaling the direct linkage between PUSCH and SRS power control
–       FFS: details on the indication of the linkage via L1 signaling, e.g., using SRI in DCI, or an association rule among P0_SRS,c, α_SRS,c, PL reference and closed-loop applied for PUSCH and SRS power control
–       The following are configured by RRC
   FFS: P_SRS_OFFSET,c
   P0_SRS,c
   α_SRS,c
   ‘k1’ which indicates DL reference RS(s) for PL estimation
   FFS if the configuration of ‘k1’ can be optional.
   FFS: P0_SRS,c; α _SRS,c; k1; h_SRS,c, P_SRS_OFFSET,c can be configured for each configured SRS resource in the SRS resource set or only per SRS resource set (if P_SRS_OFFSET,c is supported).
   Configuration should support an option for common values for at least P0_SRS,c; k1; α _SRS,c, P_SRS_OFFSET,c to be applied for all the configured SRS resource(s) in the SRS resource set (if P_SRS_OFFSET,c is supported).
   Note: it is not precluded that the same parameters are configured for multiple SRS resource sets by gNB configuration.
–       For h_SRS,c(i),
   At least the following can be configured by RRC for serving cell c on which the UE is configured with PUSCH
   h_SRS,c(i) = fc(i,l) where l = 1, 2
   FFS on the following
–       If h_SRS,c(i) = 0 is supported.
–       If additional closed loop is supported for SRS power control in case that SRS power control is tied with PUSCH power control.
–       h_SRS,c(i) in case that SRS power control is not tied with PUSCH power control
–       If both accumulative TPC and absolute TPC are supported for SRS power control
   For serving cell c on which the UE is not configured with PUSCH
–       Closed-loop power control process for SRS is separately configured and not linked to closed-loop power control process for PUSCH of other serving cell(s) on which the UE is configured with PUSCH
–       For PL estimation,
   Each SRS resource set is associated with X1 DL reference signal(s) for PL estimation, FFS on if X1 can be more than 1
   Maximum number of PL estimates to be maintained by UE is limited to X2, FFS on X2.
   FFS: PL estimation associated with k1 should be kept unchanged per the configured SRS resource set
–       It is assumed here that a UE expects the gNB to configure the same type of time-domain behavior (i.e., periodic, semi-persistent, or aperiodic) for all SRS resources in a SRS resource set.
   This assumption can need to be revisited based on discussion in other AI.
–       Definition of M_SRS,c(j) will be discussed in Reno meeting
   For further discussion, some examples are captured here assuming that M PRBs are allocated for both 15 kHz SCS and 120 kHz SCS
   Alt.1: expressed in the number of PRBs based on 15 kHz regardless of number of PRBs allocated for SRS transmission
–       For 15 kHz SCS, Msrs,c(j) = M  and for 120 kHz SCS, Msrs,c(j) = 8M 
   Alt.2: expressed in terms of the number of PRBs allocated for SCS transmission
–       For 15 kHz SCS, Msrs,c(j) = M  and for 120 kHz SCS, Msrs,c(j) = M 
   Alt.3: expressed in the number of PRBs based on 15 kHz SCS for sub-6GHz and based on 60 kHz SCS for above 6 GHz
–       For 15 kHz SCS, Msrs,c(j) = M  and for 120 kHz SCS, Msrs,c(j) = 2M



Based on the above agreements (especially, the FFS parts) and the recent offline discussions, the following remaining issues for SRS have been observed according to our best knowledge.
[Consensus] Configuration of SRS power control per SRS resource or SRS resource set	
We have the following agreement: FFS: P0_SRS,c; α _SRS,c; k1; h_SRS,c, P_SRS_OFFSET,c can be configured for each configured SRS resource in the SRS resource set or only per SRS resource set (if P_SRS_OFFSET,c is supported)
According to our best knowledge, we have the following alternatives for configuration of P0_SRS,c; α _SRS,c; k1; h_SRS,c, P_SRS_OFFSET,c (if supported):
· Alt.1: per configured SRS resource in the SRS resource set;
· Alt.2: only per SRS resource set;
· Alt.3: per configured SRS resource in the SRS resource set, or only per SRS resource set;
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt.2
	

	OPPO
	Alt.2
	

	QC
	Alt. 2
	

	Intel
	Alt 2
	

	CATT
	Alt 2
	

	Motorola Mobility, Lenovo
	Alt 3
	Support SRS PC parameters configuration per SRS resource in the SRS resource set. RRC signalling supports option of common values for SRS PC parameters to applied for all the configured SRS resource(s) in the SRS resource set.
· To achieve the agreed low signaling overhead indication/activation/triggering of a single SRS resource set for multiple SRS resources in the case of SRS PC tied to PUSCH PC, e.g., for SRS resources aimed at UL/DL CSI acquisition

	vivo
	Alt.2
	

	Samsung
	Alt.2
	

	Huawei
	
	· Support only resource-set specific configuration for SRS.

	Nokia
	Alt 2
	

	Panasonic
	Alt.2
	


[Coordinator]:  Majority companies support Alt.2. 
[Proposals: For SRS UL power control, the configuration of P0_SRS,c, α _SRS,c, k1, h_SRS,c, and P_SRS_OFFSET,c (if supported) is made only per SRS resource set]   
[Consensus] P_SRS_OFFSET,c 	
FFS whether or not to introduce P_SRS_OFFSET,c for SRS UL power control;
· If not, whether or not cell-specific P0_SRS should be introduced also.
Introducing of P_SRS_OFFSET,c
According to our best knowledge, we have the following alternatives:
· Alt.1: Support that P_SRS_OFFSET,c is introduced in SRS UL power control formula;
· Alt.2: Not support that P_SRS_OFFSET,c is introduced in SRS UL power control formula;
· Alt.3: Others;	Comment by GAO Bo: Please provide any alternatives ASAP.

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

	ZTE
	Alt.2
	P0_SRS_OFFSET is only needed for SRS tied with PUSCH and could be merged to UE specific P0_SRS which is a better way for the sake of uniform framework of SRS PC configuration.

	DOCOMO
	Alt.2
	

	Intel
	Alt 2
	Share the same view with ZTE

	CATT
	Alt 2
	

	Motorola Mobility, Lenovo
	Alt 2
	No separate PSRS_OFFSET,c is needed. 
· The PC power formula need not distinguish SRS for UL/DL CSI acquisition from SRS for UL beam management. As discussed in 2.1, independent P0_SRS,c and αSRS,c are configured per SRS resource. 
· With the introduction of P0,SRS,c as above, we don’t see the need for the term PSRS_OFFSET,c. The gNB can configure the appropriate value of P0,SRS,c to make it linked to PUSCH (e.g., like P0,PUSCH,c (j) plus some offset) or not. Basically, this is similar to the case for SRS without PUCCH/PUSCH configured in LTE.

	Vivo
	Alt.2
	

	Samsung
	Alt.2
	Harmonization with PUCCH is desirable. For PUCCH, there is a ΔPUCCH_F(F) which is similar to PSRS_OFFSET,c. Can consider either keeping ΔPUCCH_F(F) in PUCCH formula and then including PSRS_OFFSET,c in SRS formula or removing both.

	Huawei
	Alt.1
	· P_SRS_OFFSET,c is introduced only for SRS PC tied to PUSCH PC.

	Nokia
	Alt 2
	It is counted in P0_SRS


Proposals: Not support that P_SRS_OFFSET,c is introduced in SRS UL power control formula

Introducing of cell-specific P0_SRS
According to our best knowledge, we have the following alternatives:
· Alt.1: Support that cell-specific P0_SRS is introduced in SRS UL power control;
· Alt.2: Not support that cell-specific P0_SRS is introduced in SRS UL power control;
· Alt.3: Others;	Comment by GAO Bo: Please provide any alternatives ASAP.

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

	ZTE
	Alt.1
	

	CATT
	Alt-2
	

	Samsung
	Alt.1
	Already agreed for SRS cell switching (as in LTE).

	Ericsson
	Alt 2
	Since UE will nor transmit SRS unless configured by UE-specific RRC, there is no need to have a cell-specific P0_SRS 


[Proposals:TBD]

Explicit RRC signaling or association rules for tying between  SRS and PUSCH power control 	
Whether or not SRS power control is tied with corresponding PUSCH power control is based on RRC signaling and the following is down selected.
   Alt.1: explicit configuration
   Alt.2: implicit configuration by gNB implementation
   e.g., gNB configures the same values for some parameters between PUSCH power control and SRS power control or the same association rule among P0_SRS,c, α_SRS,c, PL reference and closed-loop is applied for PUSCH and SRS power control
   In Alt.2, no RRC configuration is needed for signaling the direct linkage between PUSCH and SRS power control
–       FFS: details on the indication of the linkage via L1 signaling, e.g., using SRI in DCI, or an association rule among P0_SRS,c, α_SRS,c, PL reference and closed-loop applied for PUSCH and SRS power control

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

	ZTE
	Alt.2
	· It has been agreed that SRI can be used for PUSCH beam indication besides for SRS beam indication. If the same SRI is used for PUSCH and SRS, UE can derive that, for this case, SRS power control is tied with this PUSCH power control; if not, not tied. 
· Notice that if tied, SRS can reuse the PL configuration and close loop process of PUSCH other than P0.

	OPPO
	Alt.2
	Implicit configuration is preferred to ensure a unified configuration method for SRS resources associated with and not associated with PUSCH. For example, when the association between a set of {j, k, l} for PUSCH and a SRI in UL grant is configured by RRC signaling, the same power control parameters as indicated by {j, k, l} should also be configured to the SRS resource(s) indicated by the SRI via RRC signalling

	CATT
	Alt1
	If SRS is used for channel acquisition, the PUSCH and SRS power would be associated and configured by RRC.

	Motorola Mobility, Lenovo
	Alt 2
	Alt.2; implicit configuration by gNB implementation regarding linking of SRS power control with corresponding PUSCH power control. No indication needed via L1 signaling of any linkage between SRS and PUSCH power control

	Vivo
	Alt.1
	From the perspective of across BWP/CC scheduling, even SRS PC is tied with PUSCH PC, separate SRS PC is also needed.

	Samsung
	Alt.2
	The purpose of this indication is to help that UE decides whether or not power control parameters configured for PUSCH can be reused for SRS power control. So, if there is an explicit RRC signaling to indicate it, RRC signaling overhead may be reduced when SRS power control is tied with PUSCH power control, because gNB may not need to configure some of parameters for SRS power control. However, there will be a case that different values have to be configured for SRS and PUSCH respectively even if there is a linkage between SRS and PUSCH power control, e.g., SRS transmission power needs to be higher or lower than PUSCH transmission power. Also, it is possible that gNB configures same values of parameters for SRS power control as ones for PUSCH power control. So, implicit RRC configuration by gNB implementation (Alt.2) is sufficient.

	Huawei
	Alt.1
	· Explicit RRC configuration on whether SRS PC is tied with corresponding PUSCH PC.

	Ericsson
	Alt 2
	· Note Alt 2 supports both cases of SRS PC linked to PUSCH PC and SRS PC not linked to PUSCH PC. In our view, this discussion is regarding whether any additional signalling is needed to explicitly indicate this linkage for which we don’t see any need. It might help the discussion, if companies that prefer Alt. 1 also provide details on the specific extra signalling they are considering.

	InterDigital
	Alt. 2
	Use a bit-map to indicate whether a SRS PC parameter is different from the corresponding PUSCH PC parameter.



Proposals: Regarding whether or not SRS power control is tied with corresponding PUSCH power control is based on RRC signalling, Alt.2: implicit configuration by gNB implementation is supported.
 

Configuration of closed-loop process 
According to current agreement, we have the following FFS on the following
–       If h_SRS,c(i) = 0 is supported.
–       If additional closed loop is supported for SRS power control in case that SRS power control is tied with PUSCH power control.
–       h_SRS,c(i) in case that SRS power control is not tied with PUSCH power control
–       If both accumulative TPC and absolute TPC are supported for SRS power control
h_SRS,c(i) = 0
According to our best knowledge, we have the following alternatives:
· Alt.1: Support that configuration of h_SRS,c(i) = 0
· Alt.2: Not support that configuration of h_SRS,c(i) = 0
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt.1
	At least for SRS for BM of U1, h_SRS,c = 0 should be supported.

	DOCOMO
	Alt.1
	

	OPPO
	Alt.1
	For SRS resources for beam management, it should be supported.

	CATT 
	Alt-1 
	With the condition that SRS is linked to PUSCH close-loop power contol

	Motorola Mobility, Lenovo
	Alt.1
	

	Vivo
	Alt.1
	It is up to gNB indication, anyway it will be agreed if h_SRS,c(i) is supported.

	Samsung
	Alt. 2
	It was argued that no closed-loop is needed for SRS power control in case that SRS power control is not tied with PUSCH power control, i.e., hSRS,c(i) = 0. However, without closed-loop process, it is not possible for gNB to correct or change UE’s transmission power on time. Moreover, hSRS,c(i) = 0 can be achieved by such a way that gNB can command reset for accumulative TPC or gNB can indicate δSRS,c = 0 for absolute TPC. So, we propose to have closed-loop power control process even in case that there is no linkage between SRS and PUSCH power control.

	Huawei
	Alt.2
	· h_SRS,c(i) = 0 is not supported.

	Ericsson
	Alt 1
	· 

	Nokia
	Alt 1
	

	InterDigital
	Alt 1
	



Additional closed loop process
For the case of tied with PUSCH power control, we have the following alternatives:
· Alt.1: Additional closed loop is supported for SRS power control in case that SRS power control is tied with PUSCH power control 
· Alt.2: Additional closed loop is NOT supported for SRS power control in case that SRS power control is tied with PUSCH power control
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt.2
	

	DOCOMO
	Alt.2
	

	OPPO
	Alt.2
	Close power control loop specially for SRS is not needed. 

		QC
	Alt.2
	

	CATT
	Alt-2
	

	Motorola Mobility, Lenovo
	Alt.2
	

	Vivo
	Alt.2
	

	Samsung
	Alt.2
	For PUSCH power control, it was already agreed to support up to 2 closed-loop power control processes and 2 bits TPC command for accumulative and absolute power control. So, it is obvious that SRS power control has to support both accumulative TPC and absolute TPC in case that SRS power control is tied with PUSCH power control. Also, in this case, there is no strong motivation to introduce additional closed-loop power control processes at the cost of DCI overheads.

	Huawei
	Alt.2
	· SRS PC closed-loop in addition to corresponding PUSCH PC closed loop is not supported.

	Ericsson
	Alt 2
	

	Nokia
	Alt 2
	



For the case of not tied with PUSCH power control, we have the following alternatives:
· Alt.1: Support h_SRS,c(i) in case that SRS power control is not tied with PUSCH power control 
· Alt.2: Not support h_SRS,c(i) in case that SRS power control is not tied with PUSCH power control
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt.1
	SRS not tied with PUSCH PC includes at least such cases:
1. SRS for BM U1, (maybe for U2/U3)
2. SRS for DL CSI acquisition (maybe on CC without configuration of PUSCH/PUCCH)
3. SRS for antenna switching
At least for case 2 SRS for DL CSI acquisition, closed loop power control should be supported as in LTE.

	DOCOMO
	Alt.2
	

	OPPO
	Alt.2
	h_SRS,c(i) should be set to 0 for SRS resources for beam management. The SRS for DL CSI can reuse that for SRS for UL CSI, and SRS for antenna switching can also be used for PUSCH so it can also be tied with PUSCH power control.

	QC
	Alt. 1
	When not tied with PUSCH, absolute power control can be used.

	CATT
	Alt-1
	

	Vivo
	Alt.1
	If there is no CL PC for SRS, it may lead to performance loss for the case of SRS PC is not tied with PUSCH PC.

	Samsung
	Alt.1
	The case when SRS power control is not tied with PUSCH power control seems be focused on beam management. In this case, it may be true but what about SRS switching? In LTE SRS switching, a separate closed-loop process from PUSCH closed-loop process seems be used.

	Huawei
	Alt.1
	h_SRS,c(i) is supported for SRS PC not tied with PUSCH PC


	Ericsson
	Alt 2
	separate loop for SRS is only needed for serving cells on which there will be no PUSCH (i.e., SRS switching case)

	Nokia
	
	Alt 1 only if there is necessity to support CSI acquisition SRS on BWP without PUSCH



TPC are supported for SRS power control
According to our best knowledge, we have the following alternatives:
· Alt.1: Support accumulative TPC are supported for SRS power control
· Alt.2: Not support accumulative TPC are supported for SRS power control
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt.1
	

	OPPO
	Alt.1
	When tied with PUSCH, the same close loop power control as PUSCH should be supported including accumulative TPC.

	QC
	Alt.1
	

	CATT
	Alt-2
	For accumulate TPC, it is used for channel acquisition and tied with PUSCH.  No additional accumulated power control is supported.  

	vivo
	Alt.1
	

	Samsung
	Alt.1
	In case that there is a linkage between SRS and PUSCH power control, both absolute TPC and accumulative TPC need to be supported. LTE supports both TPC modes for SRS switching where there is no linkage between SRS and PUSCH power control

	Huawei
	Alt.1
	· Both accumulative TPC and absolute TPC are supported.

	Ericsson
	
	For serving cell with PUSCH, SRS PC is set to one of a) f() of PUSCH (whether it is absolute or accumulative) b) h()=0. For serving cell without PUSCH (i.e., SRS switching case), h() can be absolute or accumulative.

	Nokia
	
	Since SRS PC can be linked to PUSCH PC, it is obvious that absolute TPC is supported


According to our best knowledge, we have the following alternatives:
· Alt.1: Support absolute TPC are supported for SRS power control
· Alt.2: Not support absolute TPC are supported for SRS power control
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt.1
	

	OPPO
	Alt.1
	When tied with PUSCH, the same close loop power control as PUSCH should be supported including accumulative TPC.

	QC
	Alt. 1
	

	CATT
	Alt-1
	

	Vivo
	Alt.1
	

	Samsung
	Alt.1
	In case that there is a linkage between SRS and PUSCH power control, both absolute TPC and accumulative TPC need to be supported. LTE supports both TPC modes for SRS switching where there is no linkage between SRS and PUSCH power control

	Huawei
	Alt.1
	· Both accumulative TPC and absolute TPC are supported.

	Nokia
	
	Since SRS PC can be linked to PUSCH PC, it is obvious that absolute TPC is supported

	Panasonic
	Alt.1
	


[Coordinator]:  Taking into account the majority companies’ views, we have the following proposals. 
Offline agreement: 
For the serving cell configured with PUSCH, SRS closed loop process in addition to tied with PUSCH also supports separate h_SRS,c(i)
· Accumulative TPC and absolute TPC are both supported and separately configured from PUSCH  
· Accumulative or absolute TPC command is sent on group DCI with TPC-SRS-RNTI

Maximum number of closed loop process for SRS  	
To support the cases that SRS power control is not tied with PUSCH power control:
· Maximum number of closed loop process for SRS Z0_SRS
Proponents’ views on values of Z0_SRS are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	2 or more
	For SRS for DL CSI acquisition, consider similar requirement of maximum closed loop process number to that of  PUSCH, which is 2.
If SRS for BM supports closed loop PC, the max number of closed loop process should be larger than 2.

	1 OPPO
	2 2
	3 The same as that of PUSCH.

	CATT
	1
	Only for absolute TPC for beam management

	Motorola Mobility, Lenovo
	2
	

	Samsung
	2
	One for SRS switching and the other for BM

	Ericsson
	
	No separate configuration for this for serving cell with PUSCH. i.e., either set to h()=0 or follows one of the PUSCH loops. 

	Nokia
	2
	Each aligned to PUSCH closed-loop

	Huawei 
	At least 2
	


[Coordinator]:  Majority companies support at least 2..
[Proposals: To support the cases that SRS power control is not tied with PUSCH power control:
· Maximum number of closed loop process for SRS Z0_SRS is at least 2]  
[Consensus] Configuration of DL RS resource(s) for SRS PL estimation.	
The following part has been agreed:
‘k1’ which indicates DL reference RS(s) for PL estimation
 -	FFS if the configuration of ‘k1’ can be optional.
Whether or not configuration of ‘k1’ is optional
According to our best knowledge, we have the following alternatives:
· Alt.1: Configuration of ‘k1’ is optional, when beam indication for PUSCH is present.
· Details: using cell-level RSRP for PL estimation
· Alt.2: Configuration of ‘k1’ is mandatory, when beam indication for PUSCH is present.
· Alt.3: Configuration of ‘k1’ is optional, when beam indication for PUSCH is present.
· The configured CSI-RS resource to derive the beam/precoder of the SRS can be used for PL estimation if a CSI-RS resource is configured for the SRS. 
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt.1
	

	OPPO
	Alt.3
	It is natural that the CSI-RS resource configured to acquire precoder/beam of SRS should be used for PL estimation. If the CSI-RS resource is not configured, k1 can be derived by UE implementation. 

	Intel
	Alt 1
	

	CATT
	Atl-2
	For IDLE UE, default configuration of K1 is SS-block from initial access.  If additional RS are configured for CONNECTED mode UE, it needs to be mandatory.

	Motorola Mobility, Lenovo
	
	k1 shall be configured for each SRS resource

	Samsung
	Alt-2
	

	Nokia
	Alt 2 with modification
	We don’t need the sentence ‘when beam indication for PISCH is present’.

	Huawei
	
	Not clear what mandatory/optional means here. In general, similar to PUSCH power control

	Panasonic
	Alt.1
	Two options (i.e., using only one DL RS and using the cell level quality) should be supported by semi-static configuration.


[Coordinator]:  Some further discussion should be done accordingly before making consensus.
[Proposals: TBD]  

 Values of DL RS configuration for PL
SRS is associated with Z1_SRS DL reference signal(s) for PL estimation, FFS on if Z1_SRS can be more than 1. According to our best knowledge, we have the following alternatives:  
Alt-1, Z1_SRS = 1; 
Alt-2, Z1_SRS >= 1.

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

	ZTE
	Alt-2
	Besides the same reason as PUSCH and PUCCH, we also need to consider more complicate scenario for SRS configuration. To be more specific, multiple DL RSs can be configured for supporting whole spatial beam sweeping, UL beam refinement, as well as non beam correspondence case. Otherwise, to be honest, we do not know how gNB makes a reasonable determination of which one DL RS should be used for this case.

	OPPO
	Alt-1
	If one CSI-RS is configured, Z1_SRS=1. If CSI-RS is not configured, it is up to UE implementation.

	Intel
	Alt 2
	Share the same view with ZTE

	CATT
	Alt-1
	Dynamic link adaptation requires maximum gain from Z1=1

	Motorola Mobility, Lenovo
	Alt-1
	

	vivo
	Alt-1
	One DL reference for PL estimation is sufficient.

	Huawei
	Alt 2
	Z1_SRS ≥ 1.  Can accept =1 in Rel-15

	Samsung
	Alt-1
	Per SRS resource set

	Nokia
	Alt 1
	


[Coordinator]:  Some further discussion should be done accordingly before making consensus.
[Proposals: TBD]  

Maximum number of PL estimates to be maintained by UE is limited to Z2_SRS, FFS on Z2_SRS.
Proponents’ views on values of Z2_SRS are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Z2_SRS=[4,8]
	The maximum number of PL estimation should be considered as one common value for PUSCH/PUCCH/SRS, which could be 4 or 8.

	CATT
	Z2=16 
	Same as the number of beams in beam management. 

	Motorola Mobility, Lenovo
	
	The total number of pathloss estimates to maintain at UE for all PUSCH/PUCCH/SRS transmissions shall not exceed 8

	
	
	


[Coordinator]:  Some further discussion should be done accordingly before making consensus.
[Proposals: TBD]  
Constant PL estimate per SRS resource set	
In UL beam management, we have the following agreement:
· NR supports the gNB to configure the UE to apply same Tx power on SRS resources within a SRS resource set for UL beam management.
Subsequently, in email discussion, we have the following FFS parts:
FFS: PL estimation associated with k1 should be kept unchanged per the configured SRS resource set

Regarding the constant PL estimate per SRS resource set, we have the following alternative according to our knowledge.
Alt-1, PL estimation associated with k1 should be kept unchanged per the configured SRS resource set; 
Alt-2, PL estimation associated with k1 should be kept unchanged within one configured window per the configured SRS resource set, e.g., periodic SRS.
Alt.3: Others;	Comment by GAO Bo: Please provide any alternatives ASAP.


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

	ZTE
	Alt-2
	For periodic SRS, it may need to keep the same power level for several periodicities.

	Intel
	Alt-2
	

	CATT
	Alt-1
	SRS resource set is for UL beam management.  It should be kept the same after RRC configured.

	Motorola Mobility, Lenovo
	Alt-3
	As k1 can be configured per SRS resource in the SRS resource set, the PL estimate can be different

	Vivo
	Alt-2
	

	OPPO
	Alt.2
	The same as PUSCH.

	Samsung
	Alt.1
	

	Ericsson
	Alt 3
	If multiple SRS resource in same slot are used for UL beam management, then current agreements already provide the possibility to configure the resources such that PL estimates are not changed. So, no further changes are needed.

	Nokia
	Alt 1
	

	Huawei
	Alt 1
	


 [Proposals: TBD]
Definition of MPUSCH,c
One FFS has been reached in email discussion: For further discussion, some examples are captured here assuming that M PRBs are allocated for both 15 kHz SCS and 120 kHz SCS
   Alt.1: expressed in the number of PRBs based on 15 kHz regardless of number of PRBs allocated for SRS transmission
–       For 15 kHz SCS, Msrs,c(j) = M  and for 120 kHz SCS, Msrs,c(j) = 8M 
   Alt.2: expressed in terms of the number of PRBs allocated for SCS transmission
–       For 15 kHz SCS, Msrs,c(j) = M  and for 120 kHz SCS, Msrs,c(j) = M 
   Alt.3: expressed in the number of PRBs based on 15 kHz SCS for sub-6GHz and based on 60 kHz SCS for above 6 GHz
–       For 15 kHz SCS, Msrs,c(j) = M  and for 120 kHz SCS, Msrs,c(j) = 2M.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt.2
	Same reason as that of PUSCH as copied here:
The numerology of UL transmission is well known by gNB, which means that, under current LTE definition, i.e., Alt2, gNB still can well handle the issue of various SCSs through configuring different P0 values.

	DOCOMO
	Alt.1 or 3
	Same as PUSCH.

	OPPO
	Alt.2
	The same as PUSCH.

	QC
	Alt.3 or 1
	

	Intel
	Alt 1
	

	CATT
	Alt 1
	Same as PUSCH

	Motorola Mobility, Lenovo
	Alt 2
	SRS bandwidth expressed in the number of PRBs

	vivo
	Alt.1
	

	Samsung
	Alt.2
	

	Ericsson
	Alt 2
	

	Nokia
	Alt 1 or alt 3
	

	Huawei
	
	Same as PUSCH

	Panasonic
	Alt.2
	Same as PUSCH


[Proposals: TBD]
SRS transmission period unit, i.e., ‘i’
Need to define (e.g. slot, 2-symbol, 7-symbols, …)
According to our best knowledge, we have the following alternatives for SRS transmission period unit, i.e., ‘i’:
· Alt.1: per slot
· Alt.2: per 2-symbol
· Alt.3: per 7-symbol
· Alt.4: others	Comment by GAO Bo: Please provide any alternatives ASAP.
 Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt.1
	Same reason as that of PUSCH as copied here:
For non slot/slot scheduling, UE is still aware of the slot index, and so the transmission power for PUSCH/PUCCH/SRS could be calculated per slot which is more straight-forward than per 2-symbol or 7-symbol.
However, it should be noticed that the restriction/constant involving Pcmax/power scaling/dropping transmission should be applied per OFDM symbol instead of per slot.

	OPPO
	Alt.1
	

	QC
	Alt. 1
	

	Intel
	Alt 1
	

	CATT
	Alt-4 
	Per symbol for non-slot based configuration.

	Vivo
	Alt.4
	Symbol level PC for SRS for non-slot based scheduling is needed.

	Samsung
	Alt.4
	

	Huawei
	Alt 1
	· SRS transmission period unit, i.e., ‘i’, is for slot

	Nokia
	Alt 1 or 4
	


[Coordinator]:  This is one very basic issue for PUSCH/SRS/PUCCH power control. So, in the first round, we need make decision.  
[Proposals: SRS transmission period unit, i.e., ‘i’, is per slot ]  

Value of kSRS for accumulative TPC mode (if supported)

FYI, we have , and the value of kSRS for accumulative TPC mode should be determined here.
According to our best knowledge, we have the following alternatives for value of kSRS for accumulative TPC mode:
· Alt.1: most recent slot i-K, where K> fixed value.  (LTE-like, Please provide the value recommended)
· Alt.2: RRC configured value
· Alt.3: scheduling offset indicated by UL grant
· Alt.4: others	Comment by GAO Bo: Please provide any alternatives ASAP.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt.1
	

	LGE
	
	Scheduled SRS transmission timing for SRS with UL scheduling
Fixed value or following UE specific minimum capability on K1 value, for DCI with TPC-SRS-RNTI

	Intel
	
	Not supported

	CATT
	Alt-4
	Not supported

	Motorola Mobility, Lenovo
	
	Depending on UE processing time and discussion in scheduling agenda item

	Samsung
	
	Similar view with LGE and Motorola


[Coordinator]:  Some further discussion should be done accordingly before making consensus. 
[Proposals: TBD]
Value of kSRS for absolute TPC mode (if supported)

FYI, we have , and the value of kSRS for absolute TPC mode should be determined here.
According to our best knowledge, we have the following alternatives for value of kSRS for absolute TPC mode:
· Alt.1: most recent slot i-K, where K>= fixed value, e.g., 4.  (LTE-like, Please provide the value recommended)
· Alt.2: RRC configured value
· Alt.3: scheduling offset indicated by UL grant
· Alt.4: others	Comment by GAO Bo: Please provide any alternatives ASAP.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt.1
	

	CATT
	Alt-2
	RRC configured value

	Motorola Mobility, Lenovo
	
	Depending on UE processing time and discussion in scheduling agenda item

	Samsung
	
	Similar view as Motorola


[Coordinator]:  Some further discussion should be done accordingly before making consensus. 
[Proposals: TBD]

Mapping of TPC Command Field to absolute and accumulated  values 
According to our best knowledge, we have the following alternatives for below 6GHz
· Alt.1: support the following table. i.e., aligned with DCI format 0/3/4 of LTE
	TPC Command Field

	
Accumulated  [dB]
	
Absolute  [dB] only DCI format 0/4

	0
	-1
	-4

	1
	0
	-1

	2
	1
	1

	3
	3
	4



· Alt.2: others	Comment by GAO Bo: Please provide any alternatives ASAP.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt.1
	

	CATT
	Alt-2
	Only Absolute value supported

	Samsung
	Alt.2
	For accumulative, replace 0 with -3.

	Huawei
	
	Same as PUSCH


[Coordinator]:  Some further discussion should be done accordingly before making consensus. 
[Proposals: TBD]
According to our best knowledge, we have the following alternatives for accumulative TPC mode for above 6GHz
Alt.1: Same as below 6GHz;
Alt.2:  [-3dB 0dB 3dB 5dB], taking into account larger fluctuations induced by UL high-beamforming gain;
Alt.3: Support two tables: one is the same as below 6GHz, but the other one has one larger range, e.g., [-3dB 0dB 3dB 5dB]; 
Alt. 4: others	Comment by GAO Bo: Please provide any alternatives ASAP.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt.3
	Same reason as that of PUSCH as copied here:
For above 6GHz, the real beam-forming gain along with physical path tends to be fluctuant since it depends on directions of both TX and RX narrow beams and UE mobility, like rotation, so it is reasonable that in such a case the table should have one larger range than LTE. We slightly prefer Alt3, due to the fact that a large range table could be used for case of beam changing, while LTE table could be also applied for cases when power adjustment is relative stable for keeping accuracy of power control.

	CATT
	Alt-4 
	Not supported

	Samsung
	Alt.1
	

	Huawei
	Alt 1
	


[Coordinator]:  Some further discussion should be done accordingly before making consensus. 
[Proposals: TBD]
According to our best knowledge, we have the following alternatives for absolute TPC mode for above 6GHz
Alt.1: Same as below 6GHz;
Alt.2: Larger ranges, e.g., [-8dB -2dB 2dB 8dB], taking into account larger fluctuations induced by UL high-beamforming gain;
Alt.3: Support two tables: one is the same as below 6GHz, but the other one has one larger range, e.g., [-8dB -2dB 2dB 8dB];
Alt.4: others	Comment by GAO Bo: Please provide any alternatives ASAP.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt.3
	Same reason as that of PUSCH as copied here:
For above 6GHz, the real beam-forming gain along with physical path tends to be fluctuant since it depends on directions of both TX and RX narrow beams and UE mobility, like rotation, so it is reasonable that in such a case the table should have one larger range than LTE. We slightly prefer Alt3, due to the fact that a large range table could be used for case of beam changing, while LTE table could be also applied for cases when power adjustment is relative stable for keeping accuracy of power control.

	CATT
	Alt-4 
	Not supported

	Samsung
	Alt.1
	

	Huawei
	Alt 1
	


[Coordinator]:  Some further discussion should be done accordingly before making consensus. 
[Proposals: TBD]
[Consensus] Power scaling between multiple FDMed SRS resources
Power scaling issue if multiple SRS resources are FDMed within a symbol from a UE perspective. For example, for non-codebook based transmission, multiple single port SRS resources with the same analog beam and different precoder can be transmitted in the same symbol. 
According to our best knowledge, we have the following alternatives:  
Alt-1, Support power scaling between multiple FDMed SRS resources; 
Alt-2, Not supported, e.g., implementation issues.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt-1
	

	OPPO
	Alt-1
	

	Intel
	
	Not sure whether we have agreed multiple SRS resources FDMed for a UE. Suggest to remove this item since it is not basic and essential

	CATT
	Alt-2
	Not supported.  UE implementation issues.

	vivo
	Alt-2
	

	Samsung
	Alt.2
	

	Huawei
	Alt 2
	


[Coordinator]:  Some further discussion should be done accordingly before making consensus. 
[Proposals: TBD]
On Power Headroom
Background	
The following agreements on power headroom have been captured here.
	Agreements:
· Support PH calculation for PUSCH transmission
· Calculation for current transmission 
· FFS: Calculation for non-current transmission



Agreement:
· Support Pcmax,c reporting for PHR corresponding to NR PUSCH only transmission
Above is supported at least for sub-6GHz. 
Agreement:
· Support one PHR format: PH and Pcmax,c
· FFS: PHR reporting restriction for short UE timeline cases (ex: reporting virtual PHR)



Based on the above agreements (especially, the FFS parts) and the recent offline discussions, the following remaining issues for PHR have been observed according to our best knowledge.
[Consensus] Non-current transmission, i.e., virtual PHR	
We have the following agreement:

· FFS: Calculation for non-current transmission
According to our best knowledge, we have the following alternatives for PUSCH transmission 
· Alt.1: Support that the PHR for non-current transmission is also calculated on the indicated combination of {j,k,l};
· Alt.2: Not support PHR for non-current transmission ; 
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt.1
	PHR should be calculated based on some beam related PC parameters. For virtual PHR, there should be a beam specific PC assumption also.

	LGE
	Alt.1
	

	DOCOMO
	Alt.1
	

	OPPO
	Alt.1
	

	QC
	Alt. 1
	

	Intel
	Alt 1
	

	CATT
	Alt.2
	How??

	Motorola Mobility, Lenovo
	Alt.1
	· Virtual PHR: support (Reference format similar to that in LTE)
· Support triggering a PHR upon addition of a new gNB beam to the set of existing active beams. The PHR is for an UL beam associated with the newly added gNB beam
· Support aperiodic triggering of a PHR from a set of non-current transmission beams

	vivo
	Alt.1
	

	Samsung
	Alt.1
	

	Huawei
	
	· Note that the LS from RAN2 (R2-1712065) should be considered. Virtual and real PHR type 1 and Type 2 are supported.

	Nokia
	Alt 1
	

	Panasonic
	Alt.1
	


[Proposals: Support that the PHR for non-current transmission is also calculated on the indicated combination of {j,k,l} by RRC signalling;]
[Consensus] Whether or not to support PHR for SRS	
We have the following alternatives for PHR for SRS 
· Alt.1: Support PHR reporting for SRS;
· Alt.2: Not support PHR reporting for SRS; 
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt.1
	

	DOCOMO
	Alt.1
	Pcmax,c reporting should be also supported.

	CATT
	Alt.2
	PHR always has UL grant with PUSCH transmission to carry PHR.  

	Motorola Mobility, Lenovo
	
	for serving cell without PUSCH

	Vivo
	Alt.2
	What is the use case for PHR for SRS? How to report PH?

	Huawei
	Alt.1
	· Support type3 PH for SRS, mostly reusing LTE.

	Samsung
	Alt.1
	Already agreed for SRS cell switching. In general, it is needed when SRS is not tied to a PUSCH.

	Nokia
	Alt 1
	


[Coordinator]:  Some further discussion should be done accordingly before making consensus. RAN2 has sent one LS (copied here) to RAN1 this meeting, so we need to make decision on this issue. 	Comment by GAO Bo: Copied here.
[Proposals: Support PHR reporting for SRS.
· Send one LS to RAN2 about this agreement]
[Consensus] Whether or not to support PHR for PUCCH		Comment by GAO Bo: Added according to HW’s comments
Whether or not support a new type PH for PUCCH, especially for short-PUCCH. The calculation of PUCCH PH is analogous to that of type 1 PH.
We have the following alternatives for PHR for PUCCH 
· Alt.1: Support PHR reporting for PUCCH;
· Alt.2: Not support PHR reporting for PUCCH; 
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt.1
	

	DOCOMO
	Alt.1
	

	CATT
	Alt-2
	PHR on PUSCH only

	vivo
	Alt.2
	

	Samsung
	Alt.2
	Can be derived from PUSCH

	Nokia
	Alt 2
	

	Huawei
	Alt 1
	


[Coordinator]:  Some further discussion should be done accordingly before making consensus. 
[Proposals: TBD]
PHR reporting restriction
The following agreements have been reached:
· Support one PHR format: PH and Pcmax,c
FFS: PHR reporting restriction for short UE timeline cases (ex: reporting virtual PHR)
<Any alternatives>	Comment by GAO Bo: Please provide any alternatives ASAP.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	LGE
	
	It should be clarified first if there is such an unavoidable case.

	QC
	
	Need to discuss when virtual PHR is to be reported due to timeline restriction.

	Intel
	Support Virtual PHR
	NR supports dynamic PUSCH scheduling timeline and different transmission durations (e.g. SUL). In particular, PUSCH on different CCs can be scheduled with different K2 value. Consequently, PHR for a PUSCH scheduled on one CC (e.g. CC#1) with short time K2 may be not determined when generating PHR that is transmitted in another CC (e.g. CC#2). In this case, UE should be allowed to report virtual PHR for the CC#1 to relax UE processing time requirement.

	CATT
	
	Timeline for PHR measurement is not an issue 

	Samsung
	
	Similar view as QC. Need to focus on virtual PHR. 


PHR calculation period unit, i.e., ‘i’
Need to define (e.g. slot, 2-symbol, 7-symbols, …)
According to our best knowledge, we have the following alternatives for SRS transmission period unit, i.e., ‘i’:
· Alt.1: per slot
· Alt.2: per 2-symbol
· Alt.3: per 7-symbol
· Alt.4: others	Comment by GAO Bo: Please provide any alternatives ASAP.
 Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt.1
	

	LGE
	
	In case where a long duration PUSCH in a carrier is overlapped with multiple short duration PUSCHs by TDM manner in another carrier, it should be defined in which overlapping portion (or un-overlapping portion) the PHR should be reported
* This topic could be regarded as an CA issue but Hyunseok suggested PHR issue to be discussed in 7.6.1 in his another email thread

	Intel
	Alt 1
	

	CATT
	Alt 4 
	Per symbol for non-slot based scheduling.

	Vivo
	Alt.4
	Symbol level PHR is needed for non-slot based scheduling.

	Samsung
	Alt.4
	See previous responses on same issue.


[Coordinator]:  Some further discussion should be done accordingly before making consensus. 
[Proposals: TBD]
Pcmax,c reporting for PHR corresponding to NR PUSCH only for above 6GHz
Agreement:
· Support Pcmax,c reporting for PHR corresponding to NR PUSCH only transmission
Above is supported at least for sub-6GHz. 
According to our best knowledge, we have the following alternatives 
· Alt.1: Support that Pcmax,c reporting for PHR corresponding to NR PUSCH only transmission for above 6GHz
· Alt.2: Not support that Pcmax,c reporting for PHR corresponding to NR PUSCH only transmission for above 6GHz

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

	ZTE
	Alt.1
	

	DOCOMO
	Alt.1
	

	Intel
	Alt 1
	

	CATT
	Alt 1
	

	Motorola Mobility, Lenovo
	Alt.1
	

	Vivo
	Alt.1
	Support that Pcmax,c reporting for PHR corresponding to NR PUSCH transmission for above 6GHz

	Samsung
	Alt.1
	


 [Proposals: Support that Pcmax,c reporting for PHR corresponding to NR PUSCH only transmission for above 6GHz]
[No more discussion] Triggering condition for PHR reporting
According to our best knowledge, we may have the following one or more alternatives or combination as triggering condition for PHR reporting 
· Alt.1: Timer expiry;
· Alt.2: The difference between current PHR and most recent reported PHR is more than threshold;
· Alt.3: Combination or configuration of {j,k,l} are changed, like beam changing, addition of a new beam to the set of existing UL beam set.
· Alt.4: Explicitly triggering
· Alt.5: Others  
 Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	CATT
	Alt5
	RAN2 decision

	Motorola Mobility, Lenovo
	
	In addition to LTE conditions, 
· Support triggering a PHR upon addition of a new gNB beam to the set of existing active beams. The PHR is for an UL beam associated with the newly added gNB beam
· Support aperiodic triggering of a PHR from a set of non-current transmission beams

	Samsung
	Alt.5
	LTE is baseline. Discuss further whether additional conditions are needed.

	Panasonic
	Alt.5
	LTE is baseline, but some mechanisms on overhead reduction should be considered especially for multiple-beam case.

	InterDigital
	Alt 3, Alt 5
	


[Proposals: TBD]
Others
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