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Introduction
In RAN#81 meeting, the updated NR specifications after RAN1#94 meeting were endorsed. It has been agreed that RAN1 shall continue to focus on stabilizing the current Rel-15 NR specifications during the following two meetings. There are some remaining details on UL power control which need to be refined or updated in the specification. Based on the submitted contributions ([5]~[16]) in RAN1 #94bis for the agenda item of UL power control, at least the following issues related non CA aspects are identified and summarized in the following sections.
Remaining issues on UL power control in non-CA aspects
1.1 RRC parameters for sp-PUSCH
In TS 38.331, there is one redundant RRC parameters as highlighted in the following for sp-PUSCH for CSI, which is NOT used in the current UL power control framework. 
	CSI-ReportConfig ::=				SEQUENCE {
	reportConfigId							CSI-ReportConfigId,
	carrier								ServCellIndex					OPTIONAL,	-- Need S
	resourcesForChannelMeasurement			CSI-ResourceConfigId,
	csi-IM-ResourcesForInterference			CSI-ResourceConfigId		OPTIONAL,	-- Need R
	nzp-CSI-RS-ResourcesForInterference		CSI-ResourceConfigId		OPTIONAL, 	-- Need R
	reportConfigType						CHOICE {
		periodic								SEQUENCE {
			reportSlotConfig						CSI-ReportPeriodicityAndOffset,
			pucch-CSI-ResourceList					SEQUENCE (SIZE (1..maxNrofBWPs)) OF PUCCH-CSI-Resource
		},
		semiPersistentOnPUCCH					SEQUENCE {
			reportSlotConfig						CSI-ReportPeriodicityAndOffset,
			pucch-CSI-ResourceList					SEQUENCE (SIZE (1..maxNrofBWPs)) OF PUCCH-CSI-Resource
		},
		semiPersistentOnPUSCH					SEQUENCE {
			reportSlotConfig						ENUMERATED {sl5, sl10, sl20, sl40, sl80, sl160, sl320},
[bookmark: _Hlk503912527]			reportSlotOffsetList				SEQUENCE (SIZE (1.. maxNrofUL-Allocations)) OF INTEGER(0..32),
			p0alpha									P0-PUSCH-AlphaSetId
		},
		aperiodic								SEQUENCE {
			reportSlotOffsetList				SEQUENCE (SIZE (1..maxNrofUL-Allocations)) OF INTEGER(0..32)
		}
	},
…
}



Tentative Alternative:
According to the best knowledge, we have the following alternatives.
Alt1: RRC parameter p0alpha in CSI-ReportConfig is NOT necessary for RAN1 perspective.
· As part of LS sent to RAN2.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt1
	

	Intel
	Alt1
	

	vivo
	Alt1
	

	CATT 
	Alt 2
	Semi-persistent CSI report is carried by grant based PUSCH transmission.  The p0alpha value could be set as one value in grant based p0-PUSCH-AlphaSet.  This is not redundant.  

	Nokia
	Alt1
	P0alpha for PUSCH with/without SRI is defined. Not quite clear if additional settings are needed for CSI reporting.

	OPPO
	Alt.1
	

	QC
	Alt1
	

	Samsung
	Alt1
	

	Ericsson
	Alt1
	We should also indicate to RAN2 that from RAN1 perspective there is no need to update RRC (i.e., having it doesn’t ‘break’ anything in RAN1)



Feature lead recommendation: 8 companies support Alt-1, and 1 company supports Alt-2. The p0alpha value for sp-PUSCH has been provided in RRC higher parameter P0-PUSCH-AlphaSet, where there are up to 32 p0alpha set, and meanwhile, for the perspective of current spec, this RRC higher layer parameter p0alpha in CSI-ReportConfig have not used anywhere. Suggest to go majority views.

Proposals: RRC parameter p0alpha in CSI-ReportConfig is NOT captured in RAN1 spec.
· As part of LS sent to RAN2.

1.2 Cell-specific P0 for PUSCH with/without grant and PUCCH.
As raised by QC, P0-nominal (PUCCH), P0-nominalWithGrant, P0-NominalWithoutGrant are all defined as optional with “need R” or ”need M”. However, UE always need a value for P0-nominal. 
[image: ]
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Tentative Alternative:
Alt1: Send an LS to RAN2 to clarify that P0-nominal shall be mandatory present for the perspective of RAN1.
Alt2: Specify some default value in RAN1, e.g., if not provided, P0-nominal for PUSCH is P0-nominal for msg3 and 0 for PUCCH.
 Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	QC
	Alt1 or Alt 2
	

	ZTE
	Alt1
	

	Samsung
	Alt2
	

	Ericsson
	Alt 2
	We need to avoid changes to asn.1


Feature lead recommendation: 2 companies support Alt-1, 3 companies support Alt-2. No clear majority view
Proposals: To down-select the following alternative:
· Alt1: Send an LS to RAN2 to clarify that P0-nominal shall be mandatory present for the perspective of RAN1.
· Alt2: Specify some default value in RAN1, e.g., if not provided, P0-nominal for PUSCH is P0-nominal for msg3 and 0 for PUCCH.
1.3 BPRE for PUSCH power control
The BPRE is defined for power control of PUSCH transmission as follows in 7.1.1 in TS38.213[5] as follows.
	













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


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
















-	 is a number of code blocks,  is a size for code block ,  is a number of CSI part 1 bits including CRC bits, and  is a number of resource elements determined as  , where  is a number of symbols for PUSCH transmission occasion  on active UL BWP  of carrier  of serving cell ,  is a number of subcarriers excluding DM-RS subcarriers in PUSCH symbol , ,  and ,  are defined in [5, TS 38.212] 


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



Huawei, Samsung and Qualcomm proposed to refine the definition of BPRE. 
Tentative Alternative:
According to the best knowledge, we have the following alternatives for correcting the corresponding definition in current spec.
Alt1: To determine ΔTF,b,f,c (i) for UCI-only PUSCH, correct BPRE = OCSI/NRE to BPRE = Qm∙R.

Note that in TS 38.212, the spectral efficiency (i.e. the BPRE) is 

-	 is the code rate of the PUSCH, determined according to Subclause 6.1.4.1 of [6, TS38.214];

-	 is the modulation order of the PUSCH.

Alt2: For the power control of PUSCH without UL-SCH data, BPRE is calculated as the ratio of the number of CSI part 1 bits including CRC bits, OCSI-1 , and the number of coded modulation symbols per layer for CSI part 1 transmission, as defined in Sec. 6.3.2.4 of TS 38.212.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt2
	

	CATT
	Alt2
	

	QC
	Alt2
	

	Samsung
	Alt1
	Have consistent descriptions among the TSs for BPRE. Also, REs for CSI part 1 multiplexing are remaining ones after HARQ-ACK is mapped and may not reflect BPRE.



Feature lead recommendation: 3 companies support Alt-1, and 1 company support Alt-2. Suggest to go majority view

Proposals: For the power control of PUSCH without UL-SCH data, BPRE is calculated as the ratio of the number of CSI part 1 bits including CRC bits, OCSI-1 , and the number of coded modulation symbols per layer for CSI part 1 transmission, as defined in Sec. 6.3.2.4 of TS 38.212.
When a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by DCI format 0_1, DAI field in DCI format 0_1 is used instead of DL DAI. When PUCCH(s) and PUSCH(s) overlaps in a slot, UE will multiplex UCI on PUSCH if some timeline conditions described in 38.213 subclause 9.2.5 [3] are met.
[image: ] 
Figure 1 Timeline for UCI on PUSCH
As proposed by Huawei, this timeline for UCI determination shall be optimized for minimizing the impact of HARQ-ACK on power control timeline. 
Tentative Alternative:
According to the best knowledge, we have the following alternatives.
Alt1: If [image: ] in BPRE for CSI transmission in a PUSCH without UL-SCH data is replaced by the formula of coded modulation symbols of CSI part I in 38.212 subclause 6.3.2.4.1, the number of coded modulation symbols of HARQ-ACK should be zero or predefined.
Alt2: No further changes in the spec
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt2
	Have not seen the necessity of this optimization here, taking into account that the timeline is sufficient for determining UL transmission power considering real HARQ-ACK bit. 

	CATT
	Alt2
	

	QC
	Alt2
	

	Samsung
	
	Alt1 for the BPRE definition also solves this issue.



Feature lead recommendation: Majority view is “Alt2: No further changes in the spec”
1.4 Closed loop power control accumulation
Issue #1: condition of closed loop accumulation
ZTE proposed to modify transmission occasion i-i0 to i for determining TPC command accumulation when reaching max/min values.

Background: A conclusion was reached in #94 meeting as follows. But the current spec of 38.213[5] does not reflect the conclusion well. According to the following conclusion, for transmission i, whether UE has reached minimum or maximum power should be determined according to transmission occasion i rather than as depicted in [5]. Therefore, the following TPs for PUSCH, PUCCH, and SRS are suggested.
	Conclusion:







If the UE has reached  for UL BWP  of carrier  of serving cell  for closed loop l, the UE does not accumulate positive TPC commands for closed-loop l of UL BWP  of carrier  of serving cell .
· Up to the editor to capture the above conclusion


TP-1: Adopt the following modification for PUSCH power control in {38.213: 7.1.1	UE ehavior}.
	







	If the UE has reached maximum power  for active UL BWP  of carrier  of serving cell  at PUSCH transmission occasion  and , then 








-	If UE has reached minimum power, , for active UL BWP  of carrier  of serving cell  at PUSCH transmission occasion  and , then 


TP-2: Adopt the following modification for PUCCH power control in {38.213: 7.2.1	UE ehavior}.
	







-	If the UE has reached maximum power  for active UL BWP  of carrier  of primary cell  at PUCCH transmission occasion  and , then 








-	If UE has reached minimum power, , for active UL BWP  of carrier  of primary cell  at PUCCH transmission occasion  and , then  


TP-3: Adopt the following modification for SRS power control in {38.213: 7.3.1	UE ehavior}.
	







-	If the UE has reached  for active UL BWP  of carrier  of serving cell  at SRS transmission occasion  and , then 






-	If UE has reached minimum power for active UL BWP  of carrier  of serving cell at SRS transmission occasion  and , then 


Tentative Alternative:
According to the best knowledge, we have the following alternatives.
Alt1: Support above TPs, including the case of any further suggestions/TPs, if any
Alt2: No further changes in the spec
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt1
	

	CATT
	Alt2
	

	Nokia
	Alt 2
	

	QC
	Alt2
	

	Samsung
	Alt2
	Current text in 38.213 is correct (UE has reached …). The change suggested in Alt1 of this issue would be applicable if Alt1 is decided for the next issue.


Feature lead recommendation: Majority view is “Alt2: No further changes in the spec”
Issue #2: value of closed loop accumulation
Samsung pointed out that if an TPC command(s) accumulation leads to power overflow (e.g. > PCMAX,f,c(i) ), the accumulation value should be added partly for more accuracy, instead of dropping the whole value as it is now[5] as one enhancement over current design.
Tentative Alternative:
According to the best knowledge, we have the following alternatives.
Alt1: If the UE has reached PCMAX,f,c(i) for UL BWP b of carrier f of serving cell c for closed loop l, the UE accumulates positive (or negative) TPC commands for closed-loop l of UL BWP b of carrier f of serving cell c up to a value resulting to PCMAX,f,c(i) (or PCMIN,f,c(i)).
Alt2: Not support, i.e., no further changes in TS 38.213
Proponents’ views are collected in the following table.
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt2
	This is just one optimization issue, and no clear gains can be observed if Alt1 is supported, to be honestly. 
Maybe, we can just reuse LTE wording as follows:
· 






If the UE has reached  for UL BWP  of carrier  of serving cell , the UE does not accumulate positive TPC commands for closed-loop l of UL BWP  of carrier  of serving cell .
· 





If UE has reached minimum power for UL BWP  of carrier  of serving cell , the UE does not accumulate negative TPC commands for closed-loop l of UL BWP  of carrier  of serving cell .

	Intel
	Alt2
	This is an optimization

	CATT
	Alt2
	

	Nokia
	Alt 2
	Agreed to Intel. This would be for further optimization

	OPPO
	Alt.2
	

	QC
	Alt2
	

	Samsung
	
	Either way – Alt1 is technically better but it is not an essential correction to change the agreement from RAN1#94


Feature lead recommendation: Majority view is “Alt2: No further changes in the spec”
Issue #3: Mismatching for default value between RAN2-RRC and RAN1 spec
OPPO proposed TPs as follow for PUSCH transmission, and similar TPs for SRS transmission, taking into account the mismatching between RAN2-RRC and RAN1 spec. FYI, the corresponding paragraphs on TS 38.331 are copied here for sake of cross checking.
· Higher layer parameter tpc-Accumulation for PUSCH
	tpc-Accumulation
If enabled, UE applies TPC commands via accumulation. If not enabled, UE applies the TPC command without accumulation. If the field is absent, TPC accumulation is enabled. Corresponds to L1 parameter ‘Accumulation-enabled’ (see 38.213, section 7.1)


· Higher layer parameter tpc-Accumulation for SRS
	tpc-Accumulation
If the field is absent, UE applies TPC commands via accumulation. If disabled, UE applies the TPC command without accumulation (this applies to SRS when a separate closed loop is configured for SRS) Corresponds to L1 parameter ‘Accumulation-enabled-srs’ (see 38.,213, section 7.3)


The corresponding TPs are proposed as follows.
TP-1:
/---------------------------------------- Omitted part -----------------------------------------/






-	 is the PUSCH power control adjustment state  for active UL BWP  of carrier  of serving cell  and PUSCH transmission occasion  if the UE is not provided higher layer parameter tpc-Accumulation, where 

-	The  values are given in Table 7.1.1-1
/---------------------------------------- Omitted part -----------------------------------------/





-	 is the PUSCH power control adjustment state for active UL BWP  of carrier  of serving cell  and PUSCH transmission occasion  if the UE is not provided higher layer parameter tpc-Accumulation, where

-	 absolute values are given in Table 7.1.1-1 
/---------------------------------------- End of Text Proposal for 38.213 -----------------------------------------/
TP-2:
/---------------------------------------- Omitted part -----------------------------------------/
-	[image: ] if the UE is not configured for PUSCH transmissions on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ], or if higher layer parameter srs-PowerControlAdjustmentStates indicates separate power control adjustment states between SRS transmissions and PUSCH transmissions, and if higher layer parameter tpc-Accumulation is not provided, where 
-	The [image: ] values are given in Table 7.1.1-1
/---------------------------------------- Omitted part -----------------------------------------/
-	[image: ] if the UE is not configured for PUSCH transmissions on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ], or if higher layer parameter srs-PowerControlAdjustmentStates indicates separate power control adjustment states between SRS transmissions and PUSCH transmissions, and higher layer parameter tpc-Accumulation is not provided, and the UE detects a DCI format 2_3 [image: ] symbols before a first symbol of SRS transmission occasion [image: ], where absolute values of [image: ] are provided in Table 7.1.1-1
/---------------------------------------- End of Text Proposal for 38.213 -----------------------------------------/
Tentative Alternative:
According to the best knowledge, we have the following alternatives.
Alt1: Support above TPs, including the case of any further suggestions/TPs, if any
Alt2: No further changes in the spec
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt1
	

	Intel
	Alt1
	If we decide to send LS to RAN2 with RRC impact for other issues, e.g. 2.1, it is better to change RAN2 spec to make spec look better.

	CATT
	Alt2
	

	Nokia
	Alt1
	We are O.K. but with a small modification 
· if the TPC accumulation is enabled by not providing the UE with a UE is provided higher layer parameter tpc-Accumulation, where ……
· [image: ] if the UE is not provided with a higher layer parameter tpc-Accumulation set to disabled
In agenda 5, we have a contribution that following operation should be clarified
· No configuration of tpc-Accumulation = accumulation is on
· Configuration of tpc-Accumulation = accumulation is off
· No other case exist. 

	QC
	
	Change tpc-accumulation to  tpc-Accumulation to tpc-Accumulation-disabled in both 213 and 331

	Samsung
	Alt1
	Weird way for RAN2 to have enable/disable for this parameter but the suggested correction is right

	Ericsson
	Alt 2
	RAN1 spec should be aligned with description in 38.331. Exact changes to 38.213 can be left to editor.



Feature lead recommendation: Majority view is “Alt1 with some modification. Let’s try to go with modification as proposed by Nokia, taking into account that revising the title of this higher layer parameter may not be very necessary if this description of this parameter is clear and correct.

TP-1:
/---------------------------------------- Omitted part -----------------------------------------/






-	 is the PUSCH power control adjustment state  for active UL BWP  of carrier  of serving cell  and PUSCH transmission occasion  if the TPC accumulation is enabled by not providing the UE with UE is provided higher layer parameter tpc-Accumulation, where 

-	The  values are given in Table 7.1.1-1
/---------------------------------------- Omitted part -----------------------------------------/





-	 is the PUSCH power control adjustment state for active UL BWP  of carrier  of serving cell  and PUSCH transmission occasion  if the UE is not provided higher layer parameter tpc-Accumulation set to disabled, where

-	 absolute values are given in Table 7.1.1-1 
/---------------------------------------- End of Text Proposal for 38.213 -----------------------------------------/
TP-2:
/---------------------------------------- Omitted part -----------------------------------------/
-	[image: ] if the UE is not configured for PUSCH transmissions on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ], or if higher layer parameter srs-PowerControlAdjustmentStates indicates separate power control adjustment states between SRS transmissions and PUSCH transmissions, and if the TPC accumulation is enabled by not providing the UE with higher layer parameter tpc-Accumulation is provided, where 
-	The [image: ] values are given in Table 7.1.1-1
/---------------------------------------- Omitted part -----------------------------------------/
-	[image: ] if the UE is not configured for PUSCH transmissions on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ], or if higher layer parameter srs-PowerControlAdjustmentStates indicates separate power control adjustment states between SRS transmissions and PUSCH transmissions, and higher layer parameter tpc-Accumulation set to disabled is not provided, and the UE detects a DCI format 2_3 [image: ] symbols before a first symbol of SRS transmission occasion [image: ], where absolute values of [image: ] are provided in Table 7.1.1-1
/---------------------------------------- End of Text Proposal for 38.213 -----------------------------------------/
1.5 Clarifications on PL RS
Last meeting, we have the following FFS for linkage between DL BWP and UL BWP. 
	Power control issues to be resolved in the next RAN1 meeting on whether any specification change is needed or not:
· Issue#4: Linkage between DL BWP and UL BWP for paired spectrum, e.g.,
· PL is measured using reference signal for DL BWP which has the same BWP ID as UL BWP or PL is measured using reference signal for the active DL BWP. 


Consequently, in this meeting, some companies, Huawei, vivo, CATT, Samsung, ASUSTEK, and ZTE, provide their views for which PL RSs should be used for PL measurement, in the case of BWP switching besides the above linkage issue.
Tentative Alternative:
According to the best knowledge, we have the following alternatives.
Alt1: Only CSI-RS and SSB resources, if any, in the active DL BWP can be used for PL measurement 
· DL-BWP ID for a CSI-RS resource for PL is assumed with the same BWP ID as the active DL-BWP in serving cell of the CSI-RS resource.
Alt2: When DL BWP switches to another BWP with different BWP ID, UE could use either new or old DL BWP for the reference of the PL measurement for UL power control of the UL BWP.
Alt3: Extend the definition of linkage of DL BWPs and UL BWPs. 
· A DL BWP is linked to a UL BWP with the same bwp-id in both paired and unpaired spectrum cases.
· For case cell containing PUSCH and corresponding reference serving cell are different cell, UL BWP containing PUSCH transmission is linking with DL BWP with the same bwp-id in reference serving cell for PUSCH power control.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt1
	

	Intel
	
	What is spec impact?

	Vivo
	Alt1
	

	CATT 
	Alt2
	

	OPPO
	Alt1
	Maybe not additional specification impact is needed.

	QC
	Alt1
	No spec change

	Samsung
	Alt2
	UE may not have measured PL in the active DL BWP after BWP switching before it transmits


Feature lead recommendation: 4 companies support Alt-1, 2 companies support Alt-2. No clear majority view
Proposals: To down-select the following alternative:
Alt1: Only CSI-RS and SSB resources, if any, in the active DL BWP can be used for PL measurement 
· DL-BWP ID for a CSI-RS resource for PL is assumed with the same BWP ID as the active DL-BWP in serving cell of the CSI-RS resource.
Alt2: When DL BWP switches to another BWP with different BWP ID, UE could use either new or old DL BWP for the reference of the PL measurement for UL power control of the UL BWP.
Besides, one company, Samsung, provides their views for handling the case that one SSB for PL measurement, e.g., for PRACH transmission, is not located in the active BWP.
Tentative Alternative:
According to the best knowledge, we have the following alternatives.
Alt1: For PRACH transmission, PL measurement can be performed according to the SS/PBCH block of serving cell c, irrespective that the SS/PBCH block is located in the active BWP or not.
Alt2: Other suggestions, if any.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt1
	

	Intel
	Alt2
	No spec change is needed. 

	CATT
	Alt2
	No change

	Samsung
	Alt1
	


Feature lead recommendation: 2 companies support Alt-1, 2 companies support Alt-2. No clear majority view
Proposals: To down-select the following alternative:
Alt1: For PRACH transmission, PL measurement can be performed according to the SS/PBCH block of serving cell c, irrespective that the SS/PBCH block is located in the active BWP or not.
Alt2: No further spec changes are needed.
1.6 Power scaling
1.6.1 For PUSCH


In the current 38.213[5], power scaling factor maintains the same scheme as LTE for PUSCH transmission as follows. Each antenna port can be allocated at most the power of , where  is the number of configured antenna ports. If there are zero power antenna ports, the power quota for zero power antenna ports cannot be re-allocated to other non-zero power antenna ports. Consequently, the UL power calculated by a UE for a PUSCH transmission can not be fully used for the PUSCH transmission when there are zero power antenna ports.
	




For a PUSCH transmission on active UL BWP , as described in Subclause 12, of carrier  of serving cell , a UE first scales a linear value  of the transmit power , with parameters as defined in Subclause 7.1.1, by the ratio of the number of antenna ports with a non-zero PUSCH transmission power to the number of configured antenna ports for the PUSCH transmission scheme. The UE splits the resulting scaled power equally across the antenna ports on which the UE transmits the PUSCH with non-zero power. 


Ericsson and OPPO made discussions related to this topic, and proposed the following proposals. 
Issue #1: Clarification that per-PA full power capability is not supported in Rel-15
Ericsson: Clarify Rel-15 NR PUSCH power scaling specifications such that per-PA full power capacity for all PAs in the UE is NOT required for any MIMO UE capability.
· Agree to the below TP
>>>>>>>>>>>> Start text proposal >>>>>>>>>>>>









For PUSCH configured with one antenna port, a UE transmits with power  on UL BWP , as described in Subclause 12, of carrier  of serving cell , with parameters as defined in Subclause 7.1.1. For PUSCH configured with more than one antenna port, a UE first scales a linear value  of the transmit power  on UL BWP , as described in Subclause 12, of carrier  of serving cell , with parameters as defined in Subclause 7.1.1, by the ratio of the number of antenna ports with a non-zero PUSCH transmission to the maximum number of PUSCH layers supported by the UE number of configured antenna ports for the transmission scheme. The resulting scaled power is then split equally across the antenna ports on which the non-zero PUSCH is transmitted. 
>>>>>>>>>>>> End text proposal >>>>>>>>>>>>>
Tentative Alternative:
According to the best knowledge, we have the following alternatives.
Alt1: Support above TP from Ericsson
Alt2: No further changes in the spec
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt2
	

	Intel
	Alt2
	This proposal was discussed multiple times

	vivo
	
	Further discussion on antenna port definition and two modes (SRS antenna selection and precoded SRS) of non-codebook based transmission to clarify this issue.

	CATT
	Alt2
	

	Nokia
	
	O.K. to clarify the exact meaning of ‘configured’ PUSCH antenna ports. 

	QC
	Alt2
	Instead introducing the maximal number of layers, should clarify the configured number of antenna ports for non-codebook transmission

	Samsung
	Alt2
	Discuss in MIMO session

	Ericsson
	Alt 1
	Instead of just capturing that no spec change is needed, it would be good to conclude the meaning of current spec as there is no RAN1 agreement on how to scale power between ‘antenna ports’ for NR PUSCH. 



Feature lead recommendation: The majority view is “Alt2: No further changes in the spec”, and E/// would like to have one clear conclusion on this issue in Rel-15.
Proposals: No additional RAN1 spec changes on power splitting cross antenna ports for PUSCH is supported in Rel-15

Issue #2: Prevent the case of indicating 3 SRS resources for non-codebook transmission 
OPPO: To avoid a transmit power UE cannot achieve when 3 SRS resources are configured for non-codebook based PUSCH transmission, one of the following two options should be adopted:
· Option 1: Restrict that only {1,2,4} SRS resources can be configured in SRS resource set for non-codebook based UL transmission.
· Option 2: Modify the power scaling factor for PUSCH to k/4 when 3 single port SRS resources are configured for PUSCH transmission (k is the number of indicated antenna ports by SRI).
Tentative Alternative:
According to the best knowledge, we have the following alternatives.
Alt1: Restrict that only {1,2,4} SRS resources can be configured in SRS resource set for non-codebook based UL transmission.
Alt2: Modify the power scaling factor for PUSCH to k/4 when 3 single port SRS resources are configured for PUSCH transmission (k is the number of indicated antenna ports by SRI).
Alt3: No further changes in the spec
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt3
	Except a clear agreement are reached in NR-MIMO session

	Intel
	Alt3
	

	vivo
	Alt3
	

	CATT
	Alt3
	

	Nokia
	Alt3
	

	QC
	Alt3
	

	Samsung
	Alt3
	


Feature lead recommendation: Majority views are clear: No further change in the spec is supported for this issue
1.6.2 For SRS
The current TS 38.213 specified the power scaling scheme for SRS as follows:
	




For SRS, a UE splits a linear value  of the transmit power  on active UL BWP  of carrier  of serving cell  equally across the configured antenna ports for SRS.


[bookmark: _Toc517265040]Besides, Prioritizations for transmission power reductions for different UL channel and RSs are described in TS 38.213 Section 7.5. 

Ericsson proposed to clarify the SRS power scaling scheme as follows.
· Clarify Rel-15 NR SRS power scaling specifications such that per-PA full power capacity for all PAs in the UE is not required for any MIMO UE capability.
· For intra SRS resource set power scaling: 
· 
The antenna ports from SRS resource set , transmitted in transmission period i, are transmitted with the power i,  per antenna port. 
· In case that SRS-SetUse is set to ‘codebook’, ‘beamManagement’ or ‘AntennaSwitching’ let i, be the maximum number of antenna ports transmitted in one of the OFDM symbols corresponding to SRS resource set  in transmission period i
· In case that SRS-SetUse is set to ‘nonCodebook’ let i, be the number of SRS ports within the SRS resource set  
· For inter SRS resource set power scaling:
· 
When multiple SRS resource sets are present in transmission period i scale the transmit power of SRS resource set qs such that it is transmitted with power iwhere 
·  where s denotes the OFDM symbol index in transmission period i and
·  with 
·  if a transmission corresponding to SRS resource set  is transmitted in symbol s in transmission period i, and
·  if no transmission corresponding to SRS resource set  is transmitted in symbol s in transmission period i. 
Proponents’ views are collected in the following table:
	Companies
	Comments/Further clarification

	ZTE
	Current spec is clear, and no further changes are needed.

	Intel
	No need to change. This proposal was discussed multiple times.

	CATT
	No Spec change

	QC
	No change

	Samsung
	Need for spec change is not clear

	Ericsson
	Instead of just capturing that no spec change is needed, it would be good to conclude the meaning of current spec as there is no RAN1 agreement on how to scale power between ‘antenna ports’ for NR SRS. 


Feature lead recommendation: Majority views are clear: No further change in the spec is supported for this issue

Regarding to power control for SRS transmission when a SRS resource is mapped to two different SRS resource sets, Ericsson proposed the following to avoid uncertainty in UE.
· If a UE is configured with a SRS resource mapped to two different SRS resource sets, then the UE is expected to be configured with same values of alpha, p0, pathlossReferenceRS, srs-PowerControlAdjustmentStates in those SRS resource sets.
Proponents’ views are collected in the following table:
	Companies
	Comments/Further clarification

	ZTE
	UL power control is configured per SRS resource set level, and this issue should be up to implementation. 

	Intel
	This case was discussed in MIMO and many companies mentioned this case would not happen.

	vivo
	In addition to above SRS PC parameters, TPC command effect time also should be same for the two SRS resource sets to guarantee same transmission power.

	CATT
	Error case in implementation

	Nokia
	Agree to Ericsson that this is an error case, but would not need to capture the text in spec.

	Samsung
	OK with proposal from E///



Feature lead recommendation: Majority views are clear: No further changes in the spec, and up to gNB implementation


In addition to above issue proposed by Ericsson, regarding to power control for SRS 1T4R antenna switching with two SRS resource sets in TS 38.214 section 6.2.1.2, vivo proposed the following TP to guarantee same transmission power for the two SRS resource sets.

· ‘zero or two SRS resource sets each configured with higher layer parameter resourceType in SRS-ResourceSet set to 'aperiodic' and with a total of four SRS resources transmitted in different symbols of two different slots, and where the SRS port of each SRS resource in given two sets is associated with a different UE antenna port. The two sets are each configured with two SRS resources, or one set is configured with one SRS resource and the other set is configured with three SRS resources. The UE shall expect that the two sets are both configured with the same values of the higher layer parameters alpha, p0, pathlossReferenceRS, and srs-PowerControlAdjustmentStates in SRS-ResourceSet. The UE shall expect that the effect time of TPC command in DCI format 0_0/0_1/2_3 is the first transmission SRS resource within the two sets. The UE shall expect that the value(s) of the higher layer parameter aperiodicSRS-ResourceTrigger in each SRS-ResourceSet are the same, and the value of the higher layer parameter slottOffset in each SRS-ResourceSet is different.’

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

	vivo
	Support

	CATT
	No an essential correction

	Samsung
	No essential correction

	
	



Feature lead recommendation: No majority views.
1.7 PUSCH PC parameters when SRI is not present
Generally, current spec can well cover this issues for my perspective, but one company provide some more detailed proposals. Let’s check the majority views.
Tentative Alternative:
According to the best knowledge, we have the following alternatives.
Alt1: When SRI is not present, P0 and the associated α is determined by the type service, such as grant base, SPS, or RACH Msg3, transmitted on PUSCH at a given slot. The lowest index of P0 and the associated α should be set as the default P0 and the associated α for grant base PUSCH transmission when SRI is not present and multiple P0 and the associated α values are configured.
Alt2: If SRI is not present, UE should use the beam management RS of the associated DL beam, where UE decodes the UL grant for the scheduled PUSCH transmission, as the reference signal for the pathloss estimation. If two power control loops are configured for the UE without SRI, power control loop 0 should be used as the default if no linkage between DL RS and closed-loop power control loop.
Alt3: No further changes in the spec
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt3
	

	Intel
	Alt3
	

	CATT
	Alt2
	

	OPPO
	Alt3
	

	QC
	Alt3
	

	Samsung
	Alt1 or Alt3
	Can discuss further 

	Ericsson
	
	DCI 0-0 case is more clear given RAN1#94 agreement. However, clarification still needed for case with DCI 0-1 and no SRI (is the current spec consistent for this case with previous agreement that UE PC parameters follow ‘PUSCH beam indication’?) 


Feature lead recommendation: Majority views are clear: No further changes in the spec
1.8 PUCCH PC parameters when PUCCH-Spatial-relation-info is not present
[bookmark: _GoBack]Motorola: For PUCCH transmission, when PUCCH-Spatial-Relation-Info is (re-)configured with more than one value, but MAC-CE command for selection of one value from PUCCH-SpatialRelationInfo is not activated, then support a default PUCCH PC parameter set that corresponds to a default spatial relation selected for PUCCH, otherwise use PUCCH PC parameter set with ().
Proponents’ views are collected in the following table:
	Companies
	Comments/Further clarification

	ZTE
	Waiting for MIMO decision on which UL beam is used before RRC re-configuration and MAC-CE activation firstly.

	Intel
	Do not support the proposal. There is no definition on timing for RRC reconfiguration. This issue was discussed multiple times. 

	CATT
	Has been aiting for MIMO decision for a year.  We need to decide what to do.  

	Nokia
	We need decision, but possibly without RRC impact, i.e., SSB for PRACH transmission or RS QCL-ed to DCCH, etc. 

	QC
	There will always ambiguity during RRC reconfiguration. Before MAC-CE, UE follows whatever previous beam.

	Samsung
	OK with proposal but also OK to wait if there is any relevant outcome from MIMO



Feature lead recommendation: Wait for MIMO decision.
CATT: If PUCCH-Spatial-relation-info is not present in the MAC header, the beam management RS of the associated DL beam is used as the reference signal for the path loss measurements in multi-beam configuration.  The associated DL beam is the DL beam that PDSCH is transmitted.  
· When TCI is present in the DCI, the associated DL beam is the beam indicated by the TCI.   
· If TCI is not present in the DCI, the associated DL beam would be the DL beam where the CORESET is configured with target DL assignment included in the DCI.  
Proponents’ views are collected in the following table:
	Companies
	Comments/Further clarification

	ZTE
	The intention is not clear.

	Intel
	We do not see any issue for this case.

	CATT
	This is an issue to be solved when PUCCH Spatial-relation-info is present 

	Nokia
	Since pathloss is L3 RSRP, nor L1, it would not be easy to always support pathloss measured from RS QCL-ed (or corresponds to) PDSCH 

	Samsung
	Not clear to the proposal



Feature lead recommendation: Wait for MIMO decision.

CATT: If two power control loops are configured for the UE without explicit PUCCH-Spatial-relation-info from MAC IE, each DL beam management RS, such as CSI-RS or SS block, should have one associated P0 configured for PUCCH power control and l=0 is used as the default closed-loop power control loop. 
Proponents’ views are collected in the following table:
	Companies
	Comments/Further clarification

	ZTE
	Waiting for MIMO decision on which UL beam is used before RRC re-configuration and MAC-CE activation firstly.

	Intel
	Do not support the proposal. There is no definition on timing for RRC reconfiguration.

	CATT
	Had been waiting for MIMO session for a year without any progress

	Samsung
	Can wait for the MIMO session



Feature lead recommendation: Wait for MIMO decision.

1.9 Power control of PUCCH after beam recovery
In NR-MIMO, the spatial relation of PUCCH after beam recovery has been discussed and the following two alternatives have been agreed. For both two alternatives, it is supported that the PUCCH transmission shall use the same spatial filter as the PRACH transmission until the UE receives an activation or reconfiguration of PUCCH-Spatialrelationinfo, except for the cases of all PUCCH resources or only the cases of PUCCH in response to CORESET-BFR.
	Agreement
Downselect among the following two alternatives in RAN1#94bis
· Alt 1: K symbols after successfully receiving BFR gNB response, the PUCCH transmissions shall use the same spatial filter as the PRACH transmission until the UE receives an activation or reconfiguration of PUCCH-Spatialrelationinfo of at least one of configured PUCCH resources
· Note: The latency of RRC or MAC CE configuration is included as part of time duration for applying the same spatial filter as the PRACH transmission
· FFS: value of K
· Alt 4: K symbols after successfully receiving BFR gNB response, the transmissions of PUCCH resources for HARQ ACK/NACK feedback of a corresponding DL PDSCH scheduled from SearchSpace-BFR shall use the same spatial filter as the PRACH transmission until the UE receives a MAC-CE activation or reconfiguration of PUCCH-Spatialrelationinfo of at least one of configured PUCCH resources
· FFS: value of K
· Note: The latency of RRC or MAC CE configuration is included as part of time duration for applying the same spatial filter as the PRACH transmission


Once all or the portion of PUCCH resources should follow the spatial relation of PRACH for BFR, we should provide the corresponding UL power control solution. Taking into account that, in beam recovery procedure UE is still in RRC CONNECT mode, all higher layer parameters are still available but UL PC parameters for PUCCH transmission is not correct, e.g., P0, DL RS for PL and closed-loop process. Some proponents proposed their observation on this case, e.g., referring to the UL power control for PUCCH after initial access procedure
Recommendations:
Waiting for final decision in NR-MIMO session on whether all or only a portion of PUCCH transmissions should follow the spatial relation of PRACH for BFR after gNB response.
Proponents’ views are collected in the following table:
	Companies
	Comments/Further clarification

	ZTE
	Waiting for MIMO decision on whether this case is supported firstly.

	Intel
	Share the same view with ZTE

	CATT
	Had been waiting for MIMO session for a year without any progress

	Samsung
	OK in principle with proposals but, again, can wait for MIMO session



Feature lead recommendation: Wait for MIMO decision.

1.10 PRACH power control
According to LS [17], RAN2 has found a problem that the preamble power ramping counter only takes Cases A and B into account i.e. it is incremented in Case of (A) and not incremented in Case (B) according to an LS from RAN1:
(A) the SSB is selected and the SSB is same as the last RA preamble transmission.
(B) the SSB is selected but the SSB is not same as the last RA preamble transmission.
However, considering beam failure recovery and HO scenarios, there are other cases to be considered for the handling of the preamble power ramping counter (i.e. increment or not increment):
(C) the CSI-RS is selected and the CSI-RS is same as the last RA preamble transmission.
(D) the CSI-RS is selected but the CSI-RS is not same as the last RA preamble transmission.
(E) the SSB is selected but the CSI-RS was selected in the last RA preamble transmission.
(F) the CSI-RS is selected but the SSB was selected in the last RA preamble transmission.
RAN2 has discussed how to handle the preamble power ramping counter for the above four Cases (C – F) in the CR, but not reached the conclusion. RAN2 respectfully asks RAN1 to discuss the above four Cases (C – F) and inform RAN2 of the decision on how to handle the power ramping counter (i.e. increment or not increment).
Vivo and Nokia provided their opinions on this topic and the proposals are listed as follows. 
Vivo: If prior to a PRACH retransmission, a UE changes the spatial domain transmission filter, Layer 1 shall notify higher layers to suspend the power ramping counter. Higher layer follows the notification to determine whether to increment the counter or not.
Nokia: Reply LS back to RAN2 to inform following operation
· For the sub cases D-2, E-2 and F-2, physical layer sends ‘notification of suspending power ramping counter’ to higher layer, and power ramping of RA preamble transmission is not allowed. 
· For case of subcases C, D-1, E-1 and F-1, physical layer does not specify any operation, and power ramping of RA preamble is possible
· Sub cases are defined as below:
· (C) the CSI-RS is selected and the CSI-RS is same as the last RA preamble transmission 
· (D) the CSI-RS is selected but the CSI-RS is not same as the last RA preamble transmission.
· D-1) these two CSI-RS are QCL-ed or QCL-ed to the same RS 
· D-2) else  
· (E) the SSB is selected but the CSI-RS was selected in the last RA preamble transmission.
· E-1) The CSI-RS corresponds to previous RA preamble transmission is QCL-ed to the SSB corresponds to the current RA preamble transmission 
· E-2) else 
· (F) the CSI-RS is selected but the SSB was selected in the last RA preamble transmission.
· F-1) The CSI-RS corresponds to the current RA preamble transmission is QCL-ed to the SSB corresponds to the previous RA preamble transmission 
· F-2) else
Besides, Nokia also proposed to Clarify UE’s operation when PRACH transmission on SCG is dropped
Feature lead recommendation:
Taking into account the already agreements on initial access (IA) session, e.g., power ramping counter, were reached in initial access session, this LS and corresponding solution are suggested to be handled in IA session as usual.
Proponents’ views are collected in the following table:
	Companies
	Comments/Further clarification

	Intel
	It should be discussed in MIMO and IA.

	vivo
	It can be discussed in IA session.

	CATT
	(E) (F) are power ramped up independently.  (A)(B)(C)(D) should apply the same counter

	Nokia
	In TS38.213, PRACH power control part, it is captured when ‘power ramping suspension’ is indicated to higher layer: ‘if UE beam is changed’.
Therefore, for the case (D)~(F), RAN1 already defines ‘no power ramping’ for the subcases as explained above. If RAN1 would not change current spec, RAN2 should have better understanding on RAN1’s PRACH power control, and consider it on their further specification. 

	QC
	RAN1 already defines the power ramp based on beam switching. Should be addressed in IA.

	Samsung
	It should be discussed in the PRACH session



1.11 Miscellaneous
1.11.1 ΔTF,b,f,c (i)
In RAN1 #94 meeting, an agreement was reached as follows:
	Agreement
For PUCCH format 1, 10log10(OUCI) factor is added in ΔTF,b,f,c (i)
· FFS: Whether the same factor is added for PUCCH format 0




In TS 38.213[5],  is defined as follows for PUCCH format 0 and 1.
	PUCCH format 3, and deltaF-PUCCH-f4 for PUCCH format 4 




-	 is a PUCCH transmission power adjustment component on active UL BWP  of carrier  of primary cell 

-	For a PUCCH transmission using PUCCH format 0 or PUCCH format 1,  where 

-	 is a number of PUCCH format 0 symbols or PUCCH format 1 symbols included in a PUCCH resource of a PUCCH resource set indicated by a value of a PUCCH resource indicator field in DCI format 1_0 or DCI format 1_1, or provided by higher layer parameter nrofSymbols in PUCCH-format0 or in PUCCH-format1 respectively 

-	 for PUCCH format 0 

-	 for PUCCH format 1

-	 for PUCCH format 0 



-	 for PUCCH format 1, where  is a number of UCI bits in PUCCH transmission occasion   


Regarding above FFS part, Samsung suggests to keep current wording in spec or add 1dB offset in the case that UCI is more than 1 bit.
Tentative Alternative:
According to the best knowledge, we have the following alternatives.
Alt1: For PUCCH format 0, the value of 1 dB is added for Delta_UCI(i) in case of more than 1 UCI bit. 
Alt2: No further changes in the spec.
Proponents’ views are collected in the following table:

	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt2
	

	Intel
	Alt2
	

	CATT
	Alt2
	

	Samsung
	
	Either way – Alt1 is better but not a complete solution either – current  value will not provide enough power if the other CS values correspond to valid hypotheses (e.g. for multi-bit SR) and are not ‘free’.


Feature lead recommendation: Majority views are clear: No further changes in the spec
1.11.2 Editorial issues
Issue #1: For PUCCH
As proposed by OPPO, we have the following TP for handling editorial typos
/---------------------------------------- Start of Text Proposal for 38. 213 -----------------------------------------/
[bookmark: _Toc517265036]7.2.1	UE behaviour
/---------------------------------------- Omitted part -----------------------------------------/





-	If a configuration of a  value for a corresponding PUSCH PUCCH power control adjustment state  for active UL BWP  of carrier  of serving cell  is provided by higher layers, 

-	





	If the UE is provided higher layer parameter PUCCH-SpatialRelationInfo, the UE determines the value of  from the value of  based on a pucch-SpatialRelationInfoId value associated with the p0-PUCCH-Id value corresponding to  and with the closedLoopIndex value corresponding to ; otherwise, 
/---------------------------------------- End of Text Proposal for 38.213 -----------------------------------------/
Tentative Alternative:
According to the best knowledge, we have the following alternatives.
Alt1: Support the above TP. 
Alt2: No further changes in the spec.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt1
	

	Intel
	Alt1
	

	CATT
	Alt1
	

	Samsung
	Alt1
	In general, OK with all editorial corrections except for the last one – no further comments on the remaining ones.


Proposals: Adopt the above TP in TS 38.213

Issue #2: Inconsistent parameter title between TS 38.331 and TS 38.213 and other editorial updates, proposed by OPPO
TP-1:
/---------------------------------------- Start of Text Proposal for 38.213 -----------------------------------------/
7.1.1	UE behaviour
/---------------------------------------- Omitted part -----------------------------------------/
-	If the UE is provided by higher layer parameter SRI-PUSCH-PowerControl more than one values of p0-PUSCH-AlphaSetId and if DCI format 0_1 includes a SRI field, the UE obtains a mapping from higher layer parameter sri-PUSCH-PowerControlId in SRI-PUSCH-PowerControl between a set of values for the SRI field in DCI format 0_1 [5, TS 38.212] and a set of indexes provided by higher layer parameter p0-PUSCH-AlphaSetId that map to a set of P0-PUSCH-AlphaSet values. If the PUSCH transmission is scheduled by a DCI format 0_1 that includes a SRI field, the UE determines the value of [image: ] from the p0-PUSCH-AlphaSetID AlphaSetId value that is mapped to the SRI field value 
/---------------------------------------- End of Text Proposal for 38.213 -----------------------------------------/
Tentative Alternative:
According to the best knowledge, we have the following alternatives.
Alt1: Support the above TP. 
Alt2: No further changes in the spec.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt1
	

	Intel
	Alt1
	

	CATT
	Alt1
	

	Samsung
	Alt1
	It is a minor editorial typo correction and no needs to spend online discussion time.


Proposals: Adopt the above TP in TS 38.213

TP-2:
/---------------------------------------- Start of Text Proposal for 38.213 -----------------------------------------/
7.1.1	UE behaviour
/---------------------------------------- Omitted part -----------------------------------------/
-	For [image: ]
-	For [image: ], [image: ] is a value of higher layer parameter msg3-Alpha, when provided; otherwise, [image: ] 
-	For [image: ], [image: ] is provided by higher layer parameter alpha obtained from p0-PUSCH-Alpha in ConfiguredGrantConfig providing an index P0-PUSCH-AlphaSetId to a set of higher layer parameters P0-PUSCH-AlphaSet for active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] 
-	For [image: ], a set of [image: ] values are provided by a set of higher layer parameters alpha in P0-PUSCH-AlphaSet indicated by a respective set of higher layer parameters p0-PUSCH-AlphaSetId for active UL BWP [image: ] of carrier [image: ] of serving cell [image: ]. 
-	If the UE is provided a higher layer parameter SRI-PUSCH-PowerControl and more than one values of p0-PUSCH-AlphaSetId, and if DCI format 0_1 includes a SRI field and , the UE obtains a mapping from higher layer parameter sri-PUSCH-PowerControlId in SRI-PUSCH-PowerControl between a set of values for the SRI field in DCI format 0_1 [5, TS 38.212] and a set of indexes provided by higher layer parameter p0-PUSCH-AlphaSetId that map to a set of P0-PUSCH-AlphaSet values. If the PUSCH transmission is scheduled by a DCI format 0_1 that includes a SRI field, the UE determines the values of [image: ] from the p0-PUSCH-AlphaSetID AlphaSetId value that is mapped to the SRI field value. 
/---------------------------------------- End of Text Proposal for 38.213 -----------------------------------------/
Tentative Alternative:
According to the best knowledge, we have the following alternatives.
Alt1: Support the above TP. 
Alt2: No further changes in the spec.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt1
	

	Intel
	Alt1
	

	CATT
	Alt1
	

	Samsung
	Alt1
	It is a minor editorial typo correction and no needs to spend online discussion time.


Proposals: Adopt the above TP in TS 38.213

TP-3:
/---------------------------------------- Start of Text Proposal for 38.213 -----------------------------------------/
7.1.1	UE behaviour
/---------------------------------------- Omitted part -----------------------------------------/
-	If the UE is provided higher layer parameter SRI-PUSCH-PowerControl and more than one values of PUSCH-PathlossReferenceRS-Id, the UE obtains a mapping from higher layer parameter sri-PUSCH-PowerControlId in SRI-PUSCH-PowerControl between a set of values for the SRI field in DCI format 0_1 and a set of PUSCH-PathlossReferenceRS-Id values. If the PUSCH transmission is scheduled by a DCI format 0_1, DCI format 0_1 that includes a SRI field, and the UE determines the RS resource index [image: ] from the value of higher layer parameter PUSCH-PathlossReferenceRS-IdPUSCH-PathlossReference-Id that is mapped to the SRI field value
/---------------------------------------- End of Text Proposal for 38.213 -----------------------------------------/
Tentative Alternative:
According to the best knowledge, we have the following alternatives.
Alt1: Support the above TP. 
Alt2: No further changes in the spec.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt1
	

	Intel
	Alt1
	

	CATT
	Alt1
	

	Samsung
	Alt1
	It is a minor editorial typo correction and no needs to spend online discussion time.


Proposals: Adopt the above TP in TS 38.213

TP-4:
/---------------------------------------- Start of Text Proposal for 38.213 -----------------------------------------/
7.1.1	UE behaviour
/---------------------------------------- Omitted part -----------------------------------------/
-	If the PUSCH transmission is scheduled by a DCI format 0_0 and if the UE is not provided a spatial setting for a PUCCH transmission resource with a lowest index for UL BWP  [image: ]of each carrier [image: ] and serving cell [image: ], or by a DCI format 0_1 that does not include a SRI field, or if a higher layer parameter SRI-PUSCH-PowerControl is not provided to the UE, the UE determines a RS resource index [image: ] with a respective higher layer parameter PUSCH-PathlossReferenceRS-IdPUSCH-PathlossReference-Id value being equal to zero. 
/---------------------------------------- End of Text Proposal for 38.213 -----------------------------------------/
Tentative Alternative:
According to the best knowledge, we have the following alternatives.
Alt1: Support the above TP. 
Alt2: No further changes in the spec.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt2
	The first part is not necessary due to the fact that we do not need to specify PUCCH resource with a lowest index here, but we are fine with the second part.

	Intel
	Alt2
	

	CATT
	Alt2
	

	Samsung
	Alt2
	



Feature lead recommendation: According to majority view, we have the following TP.

Proposals: Adopt the following TP in TS 38.213
7.1.1	UE behaviour
/---------------------------------------- Omitted part -----------------------------------------/
-	If the PUSCH transmission is scheduled by a DCI format 0_0 and if the UE is not provided a spatial setting for a PUCCH transmission, or by a DCI format 0_1 that does not include a SRI field, or if a higher layer parameter SRI-PUSCH-PowerControl is not provided to the UE, the UE determines a RS resource index [image: ] with a respective higher layer parameter PUSCH-PathlossReferenceRS-IdPUSCH-PathlossReference-Id value being equal to zero. 

1.11.3 Other
Motorola: Specification should capture the agreements on the number of closed-loop PC processes maintained at the physical layer. 
· E.g. UE to maintain up to 2 closed-loops per serving cell for PUSCH/PUCCH, and up to 3 closed-loops per serving cell for SRS.
Motorola: Regarding the Working Assumption in RAN1 #92:
· For the case of DCI 0_1, confirm the WA with the following update: remove the conditions on “only one DL RS” and “only one p0-alpha”; 
· Keep the note for the case of DCI 0_0, pending further MIMO agreements.
Conclusion
Based on the summary of both remaining issues and main views from companies’ contributions [5]~[16] for UL power control in non-CA aspects, the following proposals can be considered.
WFs
The following WFs are identified for this topic to the best of our knowledge:
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