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Introduction
In RAN#80 meeting, the updated NR specifications after RAN1#93 meeting were endorsed. It has been agreed that RAN1 shall continue to focus on stabilizing the current Rel-15 NR specifications in RAN1#94 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 ([4]~[18]) in RAN1 #94 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 Maximum number of PC parameters per BWP or CC
Background:
RAN1 has agreed for UE to maintain up to 4 pathloss references for all channels/signals, up to 2 closed-loops per cell for PUSCH/PUCCH all irrespective of bandwidth part (BWP)-specific configurations. But, in RAN1#92 meeting, we have the following agreement to support per-BWP configuration. Therefore, all power control-related parameter (including {P0, alpha}, DL RS for path loss and close loop process) are independently configured per BWP in current TS 38.331.
	#90b meeting
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
Working Assumption:  (for PUCCH power control)
· Support up to 2 closed-loop power control processes, i.e., l 

#91 meeting
Working Assumption: 
The maximum number of open-loop parameter value sets is 32 per cell for PUSCH.
Agreement:
The maximum total number of PL estimates for PUSCH, PUCCH, and SRS that can be configured to a UE is limited to 4 per cell
Agreement
To support the cases that SRS power control is not tied with PUSCH power control on a uplink with PUSCH configured:
Maximum number of closed loop process for SRS Z0_SRS is 1  
Working Assumption: 
The maximum number of open-loop parameter value sets is 8 per cell for PUCCH.

#92 meeting
Agreement: 
For UE specific pucch-PowerControl and pusch-PowerControl configuration, at least including UL power control parameter set, DL RS for path loss estimate and closed-loop power control process:
· Individual parameters are configured per BWP


vivo and Motorola proposed to clarify whether the maximum number of power control parameter is for serving cell but not for BWP. 
vivo: Maximum 2 close loop power control processes shall be maintained for a UE for a serving cell at the same time. 
Motorola:
· Specification should capture the agreements on the size of PC parameters (i.e., pathloss estimates, and closed-loop processes) maintained at the physical layer. 
· A UE is not expected to maintain more than four pathloss estimates per serving cell for all PUSCH/PUCCH/SRS/PRACH transmissions. 
· A UE is not expected to maintain more than two PUSCH power control adjustment states per serving cell. 
Tentative Alternative:
According to the best knowledge, we have the following alternatives.
Alt1: In TS 38.213, specification should capture the agreements on the size of PC parameters (i.e., pathloss estimates, and closed-loop processes) maintained at the physical layer. 
· A UE is not expected to maintain more than four pathloss estimates per serving cell for all PUSCH/PUCCH/SRS/PRACH transmissions. 
· A UE is not expected to maintain more than two PUSCH power control adjustment states per serving cell. 
Alt2: No change in TS 38.213 or TS 38.331
· Notes: only one BWP is active for one given instance
· Notes: In the already endorsed specs, maximum numbers of parameters related to UL power control are per BWP rather than per cell, i.e.,  UL power control parameters are independently configured.  
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt2
	Keep the current framework of UL power control as it is now. 
Since only one BWP is active, for one given time the valid parameters in the current spec still can well align with the previous agreements, rather than reverting them. For different BWP, the UL power control parameter should be assumed as being independently configured, instead of highly coupling. 
· For instance, in one BWP UE can be configured with two CL processes, but for one other BWP UE can be configured with only one CL process, which is up to gNB implementation.

	DOCOMO
	Alt2
	Share view with ZTE

	Intel
	Alt2
	Agree with ZTE

	OPPO
	Alt2
	Agree with ZTE.

	vivo
	Alt1
	

	Samsung
	
	Either way - neutral.

	Nokia
	Alt 2
	

	CATT
	Alt 2
	

	Motorola Mobility, Lenovo
	Alt 1
	Specification should capture the max # of PC parameters agreements in RAN1#90-bis and RAN1#91.
The RRC spec just defines the signaling domain to allow all possibilities. 
· For pathloss reference: a UE can be configured with up to 4 PUSCH pathloss reference RS, up to 4  PUCCH pathloss reference RS, and up to 16 SRS resource sets pathloss reference RS. This does not mean that UE should maintain so many pathloss references. RAN1 spec should capture the Agreement in RAN1 #91 and clarify that a UE maintains up to 4 pathloss references for all UL channels/signals. 
· For closed-loop PC: a UE does not receive any TPC command on an inactive BWP. So, a UE should not be expected to maintain a CL-PC process that is not going to be updated for an inactive BWP. Alt-2 implies 4*2=8 CL-PC processes, against the RAN1#90-bis agreement and also significantly increases UE complexity/memory without any performance impact.
Note: The agreement in RAN1#92 on BWP-specific configuration of power control parameters never reverted the Agreements in RAN1#90-bis and RAN1#91. It just specifies, e.g., that the same 2 CL-PC processes for PUSCH can be used differently in different BWPs: e.g., the mapping {SRI  ‘l’} can be configured differently on different BWPs.

	QC
	Alt2
	



Feature lead recommendation: 2 companies support Alt-1, 7 companies support Alt-2 and one companies keep neutral. Suggest to go majority views.

Proposals: No further RAN1 specification for maximum numbers of RRC parameters of UL power control parameters in Rel-15.
· Clarification that the UE specific parameters of UL power control are independently configured per BWP as specified in TS 38.331.  

1.2 Closed loop process
2.2.1 Duplicated TPC command calculation
Background
For group-common TPC command, 
· the accumulation ending time for one grant-based PUSCH transmission or PUCCH in response to DCI format 1_0 or 1_1 is determined by its scheduling signaling, 
· the accumulation ending time for one grant-free PUSCH transmission or PUCCH not in response to DCI format 1_0 or 1_1 is determined by the real transmission instance with one time offset associated with minimum k2. 
· The accumulation starting time for a PUSCH/PUCCH transmission is determined by the ending time of the last PUSCH/PUCCH transmission as depicted above.
In current spec, the TPC command calculation is based on the calculation value for ilast transmission and TPC commands from ilast to i transmission, where ilast represent the last transmission. Consequently, for instance, one grant free transmission has smaller K_PUSCH than that of grant based transmission which may cause duplicated calculation for one or more group-common TPC commands. 
Samsung, Nokia and ZTE have noticed that the period for grouped TPC command accumulation could be starting from a later time to an earlier time which would cause problem according to the description of current spec 38.213. Samsung proposed to clarify that M=0 in such cases where M is the number of grouped TPC command during a certain period, ZTE provided 3 options to solve the duplicated TPC command problem and Nokia proposed to simplify  and the corresponding description.
Samsung
· If DCI format 0_0 or DCI format 0_1 reception is followed by PUSCH transmission in occasion ilast, M is set to 0, e.g., Case2 in the following figure.
		

	


	(a) Case 1: PUSCH transmission in occasion ilast is followed by DCI format 0_0 or DCI format 0_1 reception
	(b) Case 2: DCI format 0_0 or DCI format 0_1 reception is followed by PUSCH transmission in occasion ilast


Figure 1: Accumulation of TPC commands for PUSCH


· If UE receives PDCCH for later PUCCH transmission earlier than PDCCH for later earlier PUCCH transmission, M is set to 0, e.g., Case2 in the following figure.	Comment by ZTE: [Feature-Lead notes]: It seem to be one typo and corrected accordingly.
	

Figure 3: Accumulation of TPC commands for PUCCH in Scenario 1 where UE receives PDCCH-1 for later PUCCH transmission earlier than PDCCH-2 for earlier PUCCH transmission


· If DCI format 0_0 or DCI format 0_1 reception is followed by PUCCH transmission in occasion ilast, M is set to 0, e.g., Case 2 in the following figure.
		

	


	(a) Case 1: PUCCH transmission in occasion ilast is followed by DCI format 0_0 or DCI format 0_1 reception
	(b) Case 2: DCI format 0_0 or DCI format 0_1 reception is followed by PUCCH transmission in occasion ilast


Figure 4: Accumulation of TPC commands for PUCCH in Scenario 2



ZTE: reverse time period which is from a later time point to an earlier time point causes the problem of duplicated TPC command to be accumulated. (One error case can be found in the following Figure)
· Option1: Limit that grouped TPC command should not be accumulated more than once.
· Option2: For a reverse time period which is from a later time point to an earlier time point, the grouped TPC commands appeared in this period are subtracted from the accumulated value.
· Option3: Maintain closed loop power control adjustment by time unit, e.g. f(t), instead of by transmission index i. 

	For instance, as shown in figure 1, the blue blocks and green blocks below the line are grant based PUSCH transmissions and grant free PUSCH transmissions respectively. In i-1 transmission, the accumulative value f(i-1)=TPC1+TPC3. Then, considering the transmission i-1 to i, the time period after t3 but before t2 is null, so no grouped TPC command should be added, i.e., f(i)=TPC1+TPC3. But for PUSCH transmission i+1, the time period for grouped TPC command is t2~t4, so TPC3 is accumulated again, i.e., f(i+1) = TPC1+ TPC2 + 2*TPC3 +TPC4+TPC5.


Figure 2  Duplicated TPC command calculation




Nokia: Change the corresponding text in TS38.213 that TPC commend of PUSCH transmission occasion  can be received before the PUSCH transmission occasion  
· Remove  and related description for the power control of grant-based PUSCH transmission 
· Replace  by more generous description , if needed
Tentative Alternative:
	



Regarding the group-common TPC accumulation from a later time point to an earlier time point and subsequent from the mentioned earlier timer point to one new later time point, we have the following alternatives:
Alt1: M is set to 0, and grouped TPC command(s), which has been accumulated in one previous accumulative period, can be accumulated again;
Alt2: M is set to 0, and grouped TPC command(s), which has been accumulated in one previous accumulative periods, should NOT be accumulated again;
Alt3: For a reverse time period which is from a later time point to an earlier time point, the grouped TPC commands appeared in this period are subtracted from the accumulated value.
Alt4: Maintain closed loop power control adjustment by time unit, e.g. f(t), instead of by transmission index i, and use f(t) corresponding to one transmission i, where
· t is the transmission instance of the transmission i minus one time offset associated with minimum k2, if the transmission i is one grant-free PUSCH transmission or PUCCH not in response to DCI format 1_0 or 1_1.
· t is the transmission instance of the corresponding PDCCH, if the transmission i is one grant-based PUSCH transmission or PUCCH in response to DCI format 1_0 or 1_1
Alt5: Change the corresponding text in TS38.213 that TPC command of PUSCH transmission occasion  can be received before the PUSCH transmission occasion  
· Remove  and related description for the power control of grant-based PUSCH transmission 
· Replace  by more generous description , if needed
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt2, Alt3 or Alt4
	Alt4 supports to maintain closed loop power control state f(t) and use f(t) independently which could solve the problem fundamentally. 
Alt2 and Alt3 supports to deduct the grouped TPC command(s) which are assumed not to affect the transmission since its scheduling time is earlier than such grouped TPC command(s), so it is right in logic. Furthermore, the grouped TPC command should not be duplicated accumulated as baseline.
Alt2, Alt3 and Alt4 are all acceptable, but slightly prefer Alt2 and Alt3 considering the spec complexity.

	Intel
	
	We don’t see strong motivation to change spec. This seems to be a corner case.

	OPPO
	Alt5
	

We agree with Nokia that it is better to replace i_last by i-1 to make specification clearer. Then thecan be replaced by  to make it simpler.

	Vivo
	Alt4, Alt5
	It’s necessary to make it clearer. The current behavior is not agreed and the spec seems really confusing. With the clarification from Alt4 and Alt5, spec seems cleaner.

	Samsung
	Alt3 or Alt4
	Alt4  seems the simplest one.

	Nokia
	Alt 5
	We are also fine to remove the equation to make the spec simple Here is our text proposal: 
…..
If accumulation of TPC commands is enabled by higher layer parameter tpc-Accumulation, for accumulation of a TPC commands that the UE receives by DCI formats 2_2 with CRC scrambled by a TPC-PUSCH-RNTI between a PUSCH transmission occasion  and a for PUSCH transmission occasion [image: ],  is given as accumulation of all TPC commends received between a symbol  symbols before the occasion  of PUSCH transmission and a symbol  symbols before the occasion  of PUSCH transmission.


	CATT
	
	No change of current spec

	Motorola Mobility, Lenovo
	Alt 4
	With t is the transmission instance of the transmission i minus one time offset associated with minimum k2 for any PUSCH or PUCCH transmission. 

	QC
	Alt5,Alt5
	Additional handling for cases maximal or minimal tx power is reached.



Feature lead recommendation: 2 companies support no change of spec, but 7 companies support to revisit the current spec but with several possible solutions.

Proposals: To down-select the following alternative of the group-common TPC accumulation
Alt1: No change in spec;
Alt2: M is set to 0, and grouped TPC command(s), which has been accumulated in one previous accumulative periods, should NOT be accumulated again;
Alt3: For a reverse time period which is from a later time point to an earlier time point, the grouped TPC commands appeared in this period are subtracted from the accumulated value.
Alt4: Maintain closed loop power control adjustment by time unit, e.g. f(t), instead of by transmission index i, and use f(t) corresponding to one transmission i, where
· t is the transmission instance of the transmission i minus one time offset associated with minimum k2, if the transmission i is one grant-free PUSCH transmission or PUCCH not in response to DCI format 1_0 or 1_1.
· t is the transmission instance of the corresponding PDCCH, if the transmission i is one grant-based PUSCH transmission or PUCCH in response to DCI format 1_0 or 1_1
Alt5: Change the corresponding text in TS38.213 that TPC command of PUSCH transmission occasion  can be received before the PUSCH transmission occasion  
· Remove  and related description for the power control of grant-based PUSCH transmission 
· Replace  by more generous description , if needed
2.2.2 k2 is not specified as common configured value
Background:
In current spec 38.213 [9], K_PUSCH is defined by minimum configured k2 as follows.
	-	If the PUSCH transmission is configured by higher layer parameter ConfiguredGrantConfig, [image: ] is a number of [image: ] symbols equal to the product of a number of symbols per slot, [image: ], and the minimum of the values provided by higher layer parameter k2 and for UL BWP [image: ] of carrier [image: ] of serving cell [image: ] 


In the spec 38.214 and 38.331, the higher layer parameter k2 could be configured by parameter pusch-TimeDomainAllocationList both in cell specific parameter PUSCH-ConfigCommon and in UE specific parameter PUSCH-Config. According to the agreement in RAN1#93 as shown below, k2 should be specified to the common configured value as mentioned by ZTE. Similarly, the corresponding explanation on PUCCH and SRS should be revised accordingly.
	Agreement:
K value for non-scheduled UL transmission is the minimum of the common configured K2 values of the associated BWP.
· Applies for both PUSCH and SRS
Working Assumption
For PUCCH, K value for non-scheduled UL transmission is the minimum of the common configured K2 values



Tentative Alternative:
TP-1: The text in the paragraph on the PUSCH power control in {38.213: 7.1.1	UE behaviour}.
	-	If the PUSCH transmission is configured by higher layer parameter ConfiguredGrantConfig, [image: ] is a number of [image: ] symbols equal to the product of a number of symbols per slot, [image: ], and the minimum of the values provided by higher layer parameter k2 in PUSCH_ConfigCommon and for UL BWP [image: ] of carrier [image: ] of serving cell [image: ] 


TP-2: The text in the paragraph on the PUCCH power control in {38.213:7.2.1	UE behaviour}.
	-	If the PUCCH transmission is not in response to a detection by the UE of a DCI format 1_0 or DCI format 1_1, [image: ] is a number of [image: ] symbols equal to the product of a number of symbols per slot, [image: ], and the minimum of the values provided by higher layer parameter k2 in PUSCH_ConfigCommon and for UL BWP [image: ] of carrier [image: ] of serving cell [image: ] 


TP-3: The text in the paragraph on the SRS power control in {38.213: 7.3.1	UE behaviour}.
	-	if the SRS transmission is semi-persistent or periodic, [image: ] is a number of [image: ] symbols equal to the product of a number of symbols per slot, [image: ], and the minimum of the values provided by higher layer parameter k2 in PUSCH_ConfigCommon and for UL BWP [image: ] of carrier [image: ] of serving cell [image: ] 


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

	ZTE
	Supported
	Obviously the k2 should not refer to UE specific configuration which is also present in 38.331. 

	Intel
	
	“PUSCH_ConfigCommon” should be “PUSCH-ConfigCommon”

	OPPO
	Support
	Agree with Intel

	vivo
	Support
	

	Samsung
	Support
	

	Nokia
	Support
	Agree to Intel

	CATT
	
	Leave to editor for the alignment of RAN2 parameters 

	Motorola Mobility, Lenovo
	
	Editorial change. 



Feature lead recommendation: 6 companies support the above TP with minor updates, and 2 companies think it is editorial change.

Proposals: Confirm the following working assumption
For PUCCH, K value for non-scheduled UL transmission is the minimum of the common configured K2 values

Proposals: TP-1: The text in the paragraph on the PUSCH power control in {38.213: 7.1.1	UE behaviour}.
	-	If the PUSCH transmission is configured by higher layer parameter ConfiguredGrantConfig, [image: ] is a number of [image: ] symbols equal to the product of a number of symbols per slot, [image: ], and the minimum of the values provided by higher layer parameter k2 in PUSCH-ConfigCommon and for UL BWP [image: ] of carrier [image: ] of serving cell [image: ] 



Proposals: TP-2: The text in the paragraph on the PUCCH power control in {38.213:7.2.1	UE behaviour}.
	-	If the PUCCH transmission is not in response to a detection by the UE of a DCI format 1_0 or DCI format 1_1, [image: ] is a number of [image: ] symbols equal to the product of a number of symbols per slot, [image: ], and the minimum of the values provided by higher layer parameter k2 in PUSCH-ConfigCommon and for UL BWP [image: ] of carrier [image: ] of serving cell [image: ] 


Proposals: TP-3: The text in the paragraph on the SRS power control in {38.213: 7.3.1	UE behaviour}.
	-	if the SRS transmission is semi-persistent or periodic, [image: ] is a number of [image: ] symbols equal to the product of a number of symbols per slot, [image: ], and the minimum of the values provided by higher layer parameter k2 in PUSCH-ConfigCommon and for UL BWP [image: ] of carrier [image: ] of serving cell [image: ] 




2.2.3 Closed loop power control process reset
Background:
Last meeting, we had the following conclusion, and the closed loop process should be reseted only when P0 and alpha is re-configured. Some further clarification on resetting closed-loop processes are proposed by vivo. 
	Conclusion
No further RAN1 specification support for additional cases of resetting closed-loop accumulation in Rel-15.


Vivo:
· It should be clarified whether close loop power control process(es) shall be reset or not in the case of SRI field value is changed by DCI.
· When a UE switches from one UL BWP to another UL BWP, close loop power control process(es) shall be reset.
Tentative Alternative:
For BWP switching, 
· Alt1: When a UE switches from one UL BWP to another UL BWP, closed loop power control process(es) shall be reset.
· Alt2: No further clarification is needed in spec.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt2
	One or more closed power control process(es) are maintained per BWP and they may need to be reset when BWP switches, through reconfiguring of {P0, alpha} as unique condition, which has been well specified in TS 38.213.  
In addition, the conclusion should be respected. So we prefer not to adopt more schemes for resetting closed loop process.

	DOCOMO
	Alt2
	

	Intel
	Alt2
	We have already made a conclusion

	OPPO
	Alt2
	

	Samsung
	Alt2
	We consider Alt1 and current specifications as being same given that {P0, alpha} are separately provided per BWP by higher layers

	Nokia
	Alt 2
	

	CATT
	Alt 2
	

	Motorola Mobility, Lenovo
	Alt 2
	

	QC
	Alt2
	



Feature lead recommendation: No company support Alt-1, and I guess that all companies are on the same page..

For SRI indication,
· Alt1: Clarification that the closed loop power control process(es) shall be reset in the case of SRI field value is changed by DCI if the power control parameters associated with the SRIs are different. 
· Alt2: Clarification that the closed loop power control process(es) shall NOT be reset in the case of SRI field value is changed by DCI even if the power control parameters associated with the SRIs are different.
· Alt3: No further clarification is needed in spec.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt3
	Using DCI to reset one closed loop process is really a flexible way, but it is not a small feature. Consequently, it is not proper to discuss this new feature in current stage.
If some companies still think some further clarification is required, we can live with Alt-2 as one conclusion.

	DOCOMO
	Alt3
	

	Intel
	Alt3
	

	OPPO
	Alt3
	SRI value is used to change close loop power control loop , but to reset it.

	Vivo
	Alt1
	Understanding of the spec need to be clarified.

	Samsung
	Alt3
	The spec states that CL PC is reset when the values new {P0, alpha} are provided by higher layers. This is Alt1 – open to clarification.

	CATT
	Alt 3
	

	Motorola Mobility, Lenovo
	Alt 3
	



Feature lead recommendation: Only one company suggest to have further clarification on spec, but further reviewing the views from proponents that two companies assume to go Alt-1 by default, but other two companies assume to go Alt-2 by default. 
· Wait for Mr. Chairman’s further guidance, e.g., one conclusion but no spec impact.


2.2.4 Conditions for limiting the accumulation of closed loops
Background:
 (
If the UE has reached 
 for UL BWP
 
 
of carrier 
 of
 serving cell 
, the UE does not accumulate positive TPC commands for 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 UL BWP 
 
of carrier 
 of 
serving cell 
.
)For PUSCH power control, the following is specified in TS 38.213



Hence, there is just as in LTE a condition that limits the closed loop accumulation when a UE’s power control loop has reached a level that is above (below) the maximum (minimum) output power of the UE. However, with the introduction of beam specific power control, given by , the statement above is ambiguous. It may for instance be so that  whereas . Hence, some power control loops may have reached its maximal power whereas some have not. Ericsson provides some proposals to handle this issue.
Tentative Alternative:
According to best knowledge, we have the following alternatives for non-group-common TPC command.

[bookmark: _Hlk510732759]Alt1: For DCI formats 0_0 and 0_1 associated with an UL grant corresponding to a given : 
· 






If the UE has reached   for carrier  of serving cell , for the given , positive TPC commands for carrier  of serving cell  shall not be accumulated for that given .
· 





If UE has reached minimum power for carrier  of serving cell , for the given , negative TPC commands for carrier  of serving cell  shall not be accumulated for that given 
· Closed loop power control for PUCCH given DCI formats 1_0 and 1_1 adopts an analogous solution to DCI formats 0_0 and 0_1 for limiting accumulation
Alt2: No further clarification is needed in spec.
 
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt2
	In current spec, we have the following paragraphs.
	




-	 is the PUSCH power control adjustment state for UL BWP  of carrier  of serving cell  and PUSCH transmission occasion  if accumulation is enabled based on higher layer parameter tpc-Accumulation, where







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






-	If UE has reached minimum power, [image: ],  for UL BWP  of carrier  of serving cell , the UE does not accumulate negative TPC commands for UL BWP  of carrier  of serving cell .


For the perspective of spec, whether to limit the upper or lower bound is based on the current closed loop l associated with the transmission i. Consequently, we do not find any difference from the Alt-1 proposal. The only ambiguity is one editorial issues for missing closed loop l. One possible TP is shown as follows:
	




-	 is the PUSCH power control adjustment state for UL BWP  of carrier  of serving cell  and PUSCH transmission occasion  if accumulation is enabled based on higher layer parameter tpc-Accumulation, where







-	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, [image: ],  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 .




	DOCOMO
	Alt2
	

	Intel
	Alt2
	

	OPPO
	Alt2
	Agree with ZTE

	Vivo
	Alt2
	

	Samsung
	Alt2
	

	Nokia
	Alt2
	

	CATT
	Alt2
	

	Motorola Mobility, Lenovo
	Alt 2
	

	Ericsson
	
	It would be good to explicitly conclude on expected UE behavior. i.e., does everyone understand the spec behavior to be as per the comment by ZTE as below?
 
	




-	 is the PUSCH power control adjustment state for UL BWP  of carrier  of serving cell  and PUSCH transmission occasion  if accumulation is enabled based on higher layer parameter tpc-Accumulation, where







-	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, [image: ],  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 .





	QC
	Alt2
	



Feature lead recommendation: Majority companies (10 companies) support no further clarification on spec, but one company is to ask: does everyone understand the spec behavior to be as per the comment by ZTE as below? 
· Let’s check the answers and then make the final conclusion.
 
	




-	 is the PUSCH power control adjustment state for UL BWP  of carrier  of serving cell  and PUSCH transmission occasion  if accumulation is enabled based on higher layer parameter tpc-Accumulation, where







-	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, [image: ],  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 .


According to best knowledge, we have the following alternatives for group-common TPC command.

Alt1: Limitation of the closed loop accumulation for PUSCH in the case of DCI format 2_2 should be based on a condition on all  affected by the group common DCI. 
· 

If for all , affected by the TPC command, the condition holds then positive TPC commands should not be accumulated. 
· 

If for all , affected by the TPC command, the condition minimum_power holds then negative TPC commands should not be accumulated. 
· Closed loop power control for PUCCH given DCI format 2_2 adopts an analogous solution to PUSCH given DCI format 2_2 for limiting accumulation
Alt2: No further clarification is needed in spec.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt-2
	Do NOT find any necessities of separately discussing the group-common TPC and non-group-common TPC.
In current spec, the corresponding paragraphs for limiting the accumulative value are clear for UE behavior besides some further editorial updates as above mentioned.

	DOCOMO
	Alt2
	

	Intel
	Alt2
	

	OPPO
	Alt2
	

	Vivo
	Alt2
	

	Samsung
	Alt2
	

	CATT
	Alt 2
	

	Motorola Mobility, Lenovo
	Alt 2
	

	Ericsson
	
	It would be good to explicitly conclude on expected UE behavior. Then we can see whether spec change is needed or not. For TPC command in UL grant, the P0,alpha that UE uses to decide whether to limit accumulation or not is as per UL grant. For TPC command in DCI 2-2, which P0,alpha should the UE assume to decide whether to stop accumulation or not?



Feature lead recommendation: According to final conclusion for above issue.
1.3 Reference signals for path-loss measurement
1.3.1 PRACH
Background:
For contention-based (CB) PRACH, the pathloss is derived based on SSB only. But for contention-free (CF) based PRACH, pathloss can be derived based on either SSB or CSI-RS, which is determined by the associated reference signal resource. However in current spec, only the PDCCH ordered CF-PRACH has been considered. The CF-PRACH for other purpose, e.g. BFR, has not been included. One possible way is to make it general that for CF-PRACH, the pathloss is derived based on its associated SSB or CSI-RS and for CB-PRACH pathloss is based on SSB only. Intel and vivo proposed to modify the description of pathloss reference RS for PRACH procedure as follows:
Tentative proposal:
 (
7.4
Physical random access channel
A UE determines a transmission power for a physical random access channel (PRACH), 
, on active UL BWP 
 
of carrier 
 based on a current SS/PBCH block determination for serving cell 
 in transmission occasion 
 as 
 [dBm],
where 
 is the configured UE transmission power defined in [8-1, TS 38.101-1] and [8-2, TS38.101-2] for carrier 
 of serving cell 
 within transmission occasion 
, 
 is the PRACH preamble target reception power 
PREAMBLE_RECEIVED_TARGET_POWER
 provided by higher layers [11, TS 38.321] for the UL BWP 
 
of carrier 
 of serving cell 
, and 
 is a pathloss for the UL BWP 
 of carrier 
 
for the current SS/PBCH block 
of
 serving cell 
 calculated by the UE 
in dB as 
referenceSignalPower
 – higher layer filtered RSRP, where RSRP is defined in 
[7, TS 38.215] and
 the higher layer filter configuration is defined in 
[12, TS 38.331]. 
If the PRACH transmission 
is from a contention based random access procedure
, 
referenceSignalPower
 is provided by 
ss-PBCH-BlockPower
. 
If the PRACH transmission from 
a non-contention based random access procedure, 
referenceSignalPower
 is provided by 
ss-PBCH-BlockPower
 or, when the UE is configured resources for a periodic CSI-RS reception, 
referenceSignalPower
 is obtained by 
higher layer parameters 
ss-PBCH-BlockPower
 and 
powerControlOffsetSS
 where 
powerControlOffsetSS 
provides an offset of CSI-RS transmission power relative to SS/PBCH block transmission power [6, TS 38.214]. If 
powerControlOffsetSS
 is not provided to the UE, the UE assumes an offset of 0 dB.
<Unrelated part omitted>
)
 
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Supported
	

	Intel
	Support
	

	Vivo
	Support
	

	Samsung
	Support
	OK in principle – text up to the editor

	Nokia
	Support
	

	CATT
	Not change in the spec
	

	Motorola Mobility, Lenovo
	Support
	


Feature lead recommendation: Majority companies (6 companies) support the above TP, but one company think that no change is need in the spec. Suggest to go to the majority views but how to capture them is up to editor.

Proposals: To support the above TP on PRACH power control
· How to capture the TP is up to editor 

2.3.2 PL RS in BWP switching
Background:
In case of DL/UL BWP switching, the RS for PL measurement in new BWP may be unavailable for the first UL transmission. Consequently, the result of PL measurement used for UL power control in the new BWP is not clear until the RS for PL measurement for the new BWP is measured by the UE. ZTE proposed to down-select some candidates for the case of BWP switching.
Tentative proposal:
For PL RS in BWP switching
· Alt1: The DL RS for PL measurement of one latest UL transmission in the old BWP is re-used for PL estimation in the new BWP
· Alt2: Default SSB where UE obtain MIB is used for PL measurement in the new BWP, 
· Alt3: UE may not expect that UL channels or RSs in one new BWP are transmitted before receiving of one DL RS configured for PL measurement in the new BWP.
· Alt4: UE uses the stored pathloss measurement results previously.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt2 or Alt3
	Alt3 is simple but has strict limitation. Slightly prefer Alt2.

	DOCOMO
	Alt2
	

	Intel
	
	We think no spec change is needed. 
This issue seems to be a general issue that if gNB configures one DL RS for pathloss estimation, but UE has never received it, how to perform uplink power control. In our view, the gNB scheduling should make sure that UE has received DL RS for pathloss estimation at least once if it configures a DL RS for power control.  

	Vivo
	
	There is another alternative: UE uses the stored pathloss measurement results previously. We put it as Alt. 4.


	Samsung
	Alt1
	No spec change needed. All alternatives can be argued to have drawbacks. As BWPs are typically for FR1 and are on the same carrier, path-loss is not different.

	CATT
	Alt 1
	BWP switching does not change the reference RS for PL measurements

	Motorola Mobility, Lenovo.
	
	No spec change needed.



Feature lead recommendation: Majority companies (5 companies) support some alternative, but two companies think that no change is need in the spec. 
Proposals: For PL RS in BWP switching, to down-select the following alternative
· Alt1: The DL RS for PL measurement of one latest UL transmission in the old BWP is re-used for PL estimation in the new BWP
· Alt2: Default SSB where UE obtain MIB is used for PL measurement in the new BWP, 
· Alt3: UE may not expect that UL channels or RSs in one new BWP are transmitted before receiving of one DL RS configured for PL measurement in the new BWP.
· Alt4: UE uses the stored pathloss measurement results previously.
· Alt5: No changes in spec

1.4 PUSCH
2.4.1 PUSCH when semi-persistent SRS is used for codebook/non-codebook transmission
Background
Spatial relations for semi-persistent SRS are activated by MAC-CE signaling, and meanwhile the SRS can be used for codebook/non-codebook transmission for PUSCH. It means that the beams for PUSCH can be updated by MAC-CE signaling. However, UL power control parameter for PUSCH is configured by RRC through mapping approach between SRI codepoint and indices of {p0, alpha}, DL RSs for PL and closed-loop process. Once the spatial relation for SRS is updated by MAC-CE activation signaling again, reusing the previous RRC configured power control parameters is NOT reasonable as mentioned by ZTE. 
To be more serious, in order to enhance beam indication for PUSCH, the semi-persistent SRS is mandatory for NR in Rel-15 as follows.
	Agreement
· Support SP-SRS as mandatory with UE capability signaling


In TS 38.321, the MAC-CE signaling of SP SRS activation/deactivation MAC CE is shown as follows, where Resource ID0 to IDN-3 is to configure the spatial relation for each SRS resource of the semi-persistent SRS resource set, respectively.


Figure 2 SP SRS activation/deactivation MAC CE, where Resource ID0 to IDN-3 is to configure the spatial relations corresponding to SRS resources of the semi-persistent SRS resource set. 
Tentative proposal:
According to our best knowledge, down select the following alternative:
Alt1: The mapping between SRI codepoint in DCI field and indices of {p0, alpha}, DL RSs for PL and closed-loop process should be provided in the SP SRS activation MAC CE, if the SRS resource set is used for codebook/non-codebook transmission.
· Send an LS to RAN2 for this change. 
Alt2: To remain the mapping between SRI codepoint in DCI field and indices of {p0, alpha}, DL RSs for PL and closed-loop process previously configured by RRC, when the spatial relations for the SRS resource set used for codebook/non-codebook transmission is re-configured by the SP SRS activation MAC CE.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt1 
	Explicit indication as mentioned in Alt-1, rather than any implicit methods such as Alt2, is a way to solve the problem without restrictions for new UL beam(s) by the MAC-CE reactivation signaling.

	Intel
	
	This optimization issue seems to be better to be discussed in Rel-16. 
Currently for CB/NCB, it is defined that SRI is associated with most recent transmitted SRS resource. So although MAC CE can change the beam of SRS, UE still cannot follow this new beam until the SRS is triggered. So the beam indication latency is still large. 
The latency reduction for beam indication is in Rel-16 MIMO WID. Maybe it is better to discuss this issue in Rel-16.

	OPPO
	Alt2
	

	vivo
	Alt2
	

	Samsung
	Alt2
	

	Nokia
	Alt2
	Alt 2 or postpone the discussion to Rel-16

	CAT
	Alt2
	

	Motorola Mobility, Lenovo
	Alt 2
	Can consider PC parameter update for updated spatial relations for the SRS resource set in Rel-16.



Feature lead recommendation: Only one companies support to add one MAC-CE for updating PUSCH UL power control indication. 
Proposals: In rel-15, RAN1 does not support to use one MAC-CE signaling for providing mapping between SRI codepoint in DCI field and indices of {p0, alpha}, DL RSs for PL and closed-loop process for PUSCH.  


2.4.2  should include CSI part 1 and CSI part 2 
Background




[bookmark: OLE_LINK9][bookmark: OLE_LINK8][bookmark: OLE_LINK13][bookmark: OLE_LINK14]In clause 7.1.1 of TS 38.213-f20,  for PUSCH with UL-SCH data and  for CSI transmission in a PUSCH without UL-SCH data. According to clause 5.2.3 of TS 38.214,  should include CSI part 1 bits and CSI part 2 bits. CSI part 2 is omitted level by level, beginning with the lowest priority level, when threshold code rate is not satisfied. In current specification,  only calculates CSI part 1 bits, which is not match with TS 38.214. Thus, it is proposed to change the description in 38.213 to take CSI part 2 bits into consideration. 
Tentative text proposal:

	










-	[image: ] for  and [image: ] for  where  is provided by higher layer parameter deltaMCS provided for each UL BWP  of each carrier  and serving cell . If the PUSCH transmission is over more than one layer [6, TS 38.214], [image: ].  and , for each 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 the number of code blocks,  is the size for code block ,  is the number of CSI part 1 and part 2 bits including CRC bits as defined in [6, TS 38.214], and  is the number of resource elements determined as  [image: ], where  is the number of symbols for PUSCH transmission occasion  on UL BWP  of carrier  of serving cell , [image: ] is a number of subcarriers excluding DM-RS subcarriers in PUSCH symbol [image: ], [image: ],  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.



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

	ZTE
	Supported
	

	vivo
	Further update
	ACK/NACK bits may also be present.

	Samsung
	Further update
	Agree with vivo  - ACK/NACK bits should be included

	CATT
	Update 
	Update to calculate BPRE based on number of UCI bits not CSI bits based on 6.3.2 of 38.212  

	Motorola Mobility, Lenovo
	
	BPRE based on number of UCI bits. 



Feature lead recommendation: UCI is better wording than only adding CSI part 2 or ACK/NACK, so I have the following updates according to the previous TP. 
Proposals: Support the following text proposals
	










-	[image: ] for  and [image: ] for  where  is provided by higher layer parameter deltaMCS provided for each UL BWP  of each carrier  and serving cell . If the PUSCH transmission is over more than one layer [6, TS 38.214], [image: ].  and , for each 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 the number of code blocks,  is the size for code block ,  is the number of CSI part 1UCI bits including CRC bits as defined in [5, TS38.212], and  is the number of resource elements determined as  [image: ], where  is the number of symbols for PUSCH transmission occasion  on UL BWP  of carrier  of serving cell , [image: ] is a number of subcarriers excluding DM-RS subcarriers in PUSCH symbol [image: ], [image: ],  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.



  

1.5 PUCCH
2.5.1 Default value for P0_UE_PUCCH
Background
It has been specified that P0_UE_PUSCH should be 0 before provided by higher layer in [2]. But there is no description on how to assume the value of P0_UE_PUCCH before provided by higher layer. It happens at least for the PUCCH transmission which includes HARQ-ACK to Msg4 during random access procedure, as mentioned by ZTE.
Tentative proposal:
Alt1: P0_UE_PUCCH should be assumed as 0 before RRC configuration   
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt1
	This should be specified.

	DOCOMO
	Alt1
	

	Intel
	Alt1
	

	OPPO
	Alt1
	

	vivo
	Alt1
	

	Samsung
	Alt1
	

	Nokia
	Alt1
	

	CATT
	
	P0 is set by PUCCH-ConfigCommon before new PUCCH format is configured.



PUCCH-ConfigCommon ::=				SEQUENCE {
	pucch-ResourceCommon				INTEGER (0..15)															OPTIONAL,	-- Need R
	pucch-GroupHopping					ENUMERATED { neither, enable, disable },
	hoppingId							INTEGER (0..1024)															OPTIONAL, 	-- Need R
	p0-nominal							INTEGER (-202..24)		

	Motorola Mobility, Lenovo
	Alt 1
	

	QC
	Alt1
	


Feature lead recommendation: UE-specific P0 is NOT clear in the spec, rather than P0-normal as cell-specific. 
[bookmark: _GoBack]Proposals: P0_UE_PUCCH should be assumed as 0 before RRC configuration   

2.5.2 The payload size of PUCCH format 0 and 1
Background
In LTE, 1-bit and 2-bit HARQ-ACK information are transmitted by using different PUCCH formats, i.e., PUCCH format 1a and PUCCH format 1b, respectively. The additional 3 dB SINR required to achieve the same BLER for 2-bit HARQ-ACK for for 1-bit HARQ-ACK is provided by by ΔF_PUCCH that is 3 dB for PUCCH format 1b (0 dB for PUCCH format 1a). SR transmission is by PUCCH format 1.
In NR, a same PUCCH format is used to transmit 1 or 2 UCI (HARQ-ACK and/or SR) bits.  As a result, unlike for UCI payloads above 2 bits with PUCCH formats 2/3/4, for PUCCH formats 0/1 the transmission power does not consider whether the UCI payload is 1 or 2 bits (e.g., for PUCCH format 1 and HARQ-ACK, same transmission power is used for 1 bit and 2 bits). A simple fix is to add a 10log10(OUCI) factor in the ΔTF for PUCCH formats 0 and 1, as proposed by Samsung.
Tentative proposal:
Alt1: For PUCCH format 0 and PUCCH format 1, 10log10(OUCI) factor is added in ΔTF,b,f,c (i).
Alt2: No changes in spec
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt2
	The simulation result showed that there is no big difference for payload size of 1 bit and 2 bits. So no need to add this parameter.

	Intel
	Alt2
	Agree with ZTE

	Samsung
	Alt1
	It is basic knowledge that QPSK requires 3 dB more than BPSK

	CATT
	Alt 2
	

	
	
	



Proposals: To down-select the following alternative.
Alt1: For PUCCH format 0 and PUCCH format 1, 10log10(OUCI) factor is added in ΔTF,b,f,c (i).
Alt2: For PUCCH format 0 and PUCCH format 1, No changes in spec

2.5.3 The PUCCH PC parameter from RRC reconfiguration to MAC-CE activation
Background
As raised by Motorola Mobility, Lenovo, the agreements and the corresponding specification text only capture a default PC setting for the UE in the case (i) when PUCCH-SpatialRelationInfo and the corresponding PC mappings are not configured. Note that, PUCCH beam indication is via MAC-CE activation of a spatial relation from a list of spatial relation configured by PUCCH-Spatial-Relation-Info. Therefore, in the case (ii) when PUCCH-SpatialRelationInfo is (re-)configured with more than one value (i.e., spatial relation) AND the corresponding PC mappings based on p0-PUCCH-Id, pucch-PathlossReferenceRS-Id, closedLoopIndex are also (re-)configured, but MAC-CE has not yet selected/activated a spatial relation for PUCCH, a default/fall-back spatial relation and a corresponding default PC setting is needed. The details of such a default spatial relation for PUCCH is under discussion in the MIMO AI. The corresponding default PC setting can correspond to the default spatial relation selected for PUCCH.
Tentative proposal:
Alt1: 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 ().
Alt2: No sure whether to support this case in NR or not, e.g., up to MIMO section.
FYI, some companies in MIMO section would like to assume these PUCCH resource as in-active/in-valid until activated by MAC-CE. 
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt2
	

	Intel
	
	No change is needed.

	OPPO
	Alt2
	

	vivo
	Alt2
	

	Samsung
	
	Can revisit after a conclusion from the MIMO AI

	CATT 
	Alt2
	

	Motorola Mobility, Lenovo
	Alt 1
	The “default spatial relation selected for PUCCH” in Alt-1 will be the agreed default PUCCH spatial relation in the MIMO session. 



Feature lead recommendation: To revisit this proposal after one conclusion from MIMO A.I. 

1.6 Power scaling
 
1.6.1 PUSCH
Background
For PUSCH power control the following is specified in TS 38.213 section 7.1
 (
For PUSCH, 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 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. 
)
Given that the UE is configured for a single transmission scheme on PUSCH in Rel-15, ‘the number of configured antenna ports for the transmission scheme’ can be interpreted as a) “The number of ports in one SRS resource configured to the UE for codebook or non-codebook based operation” or b) “The number of ports in all SRS resources configured to the UE for codebook or non-codebook based operation c) “The maximum rank that the UE is configured for through maxRank and using non-concoherent TPMIs. Therefore, the above text is ambiguous and needs to be clarified, as proposed by Ericsson
 
Tentative proposal:
Alt1:  
· 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 >>>>>>>>>>>>>
Alt2:  No further changes in spec

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

	ZTE
	Alt1
	

	DOCOMO
	Alt1
	

	Intel
	Alt2
	We think current spec is clear.

	OPPO
	Alt2
	For codebook and non-codebook based transmission, understanding a) and b) can be respectively used. However, the description in Alt1 is not a good way since the maximum number of PUSCH layers supported by the UE can be smaller than the number of antenna ports with a non-zero PUSCH transmission, which make the power scaling factor larger than 1. For example, for a 4 ports codebook based transmission, UE can be configured with maximal 2 layers transmission.

	Vivo
	
	Part of R16 discussion about full power transmission.

	Samsung
	Alt2
	Agree with vivo

	Nokia
	Alt 2
	Not sure why it is unclear. 

	CATT
	Alt2
	

	Motorola Mobility, Lenovo
	
	Discuss in MIMO AI

	Ericsson
	Alt 1
	Also OK to discuss in MIMO A.I.



Feature lead recommendation: To revisit this proposal after one conclusion from MIMO A.I or discuss this proposal in MIMO A.I. 

1.6.2 SRS
Background
 (
For SRS, the linear value 
 of the transmit power 
 
on 
UL BWP 
 
of carrier 
 
of serving cell 
 is split equally across the configured antenna ports for SRS.
)For SRS power control the following is specified in TS 38.213 section 7.3:
As proposed by Ericsson, there exists the following ambiguities. 
· [bookmark: _Hlk521505769]The current SRS power scaling specification is ambiguous in TS 38.213 with respect to how SRS power is split over time, SRS resources, and SRS resource sets.
· Different SRS resource sets utilizing shared SRS resources does not work together with SRS power control per SRS resource set.
· The underlying assumption on a UE’s antenna port capabilities, in terms of maximal transmitted power per antenna port, will have an impact on the PUSCH and SRS power scaling in the UL power control.
· The number of SRS ports and SRS resources transmitted per OFDM symbol for an SRS resource set may vary over the OFDM symbols corresponding to the SRS resource set according to the current specifications  
· An SRS port transmitted over multiple OFDM symbols should keep a constant power over these symbols. 
· The procedure on how to determine the power to be used for transmitting an SRS port in transmission period i should not depend on SRS transmissions outside of transmission period i. 
· The number of SRS resource sets transmitted per OFDM symbol within a transmission period may vary over the OFDM symbols according to the current specifications.  
Tentative proposal:

Alt1:  A total power of   should at most be transmitted per OFDM symbol in transmission period i from the transmitted SRS resource set qs. 
· All of the SRS ports transmitted from SRS resource set qs, in transmission period i, are transmitted with the same power per port.
· 
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. 
Alt2:  No further changes in spec

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

	ZTE
	Alt1
	

	Intel
	Alt2
	Alt1 seems more confusing and complicated than current spec.

	OPPO
	Alt2
	It is natural that the SRS power in 38.213 is split by all the SRS ports simultaneously transmitted, regardless of SRS resource and SRS resource set.

	Vivo
	Alt2
	

	Samsung
	Alt2
	

	Nokia
	Alt2
	

	CATT
	Alt2
	

	Motorola Mobility, Lenovo
	Alt 2
	

	Ericsson
	Alt 1
	



Feature lead recommendation: To revisit this proposal after one conclusion from MIMO A.I or discuss this proposal in MIMO A.I. 

 
Editorial proposals
<Feature-lead recommendation: Whether to make offline discussion on the following editorial proposals depends on the meeting progress>
Qualcomm, Samsung, OPPO
7.2.1  UE Behaviour



 is the current PUCCH power control adjustment state and  is the first value after reset
Huawei: The parameter is not described in [image: ] for PUCCH power control. 
Huawei: it is proposed to explicitly clarify that higher layer parameter QuantityConfig using for layer 3 filtering coefficients is used for RSRP calculation for NR.
Intel: For PUCCH and SRS power control, it is not defined how to estimate pathloss, e.g. whether it is based on higher layer filter RSRP or L1-RSRP, add the corresponding text Similar to PUSCH in both PUCCH and SRS section.
Nokia: change notation of PUSCH closed loop power control adjustment from ‘f’ to ‘v’
Nokia: The condition of  is separately counted for  or 
OPPO:
· l for grouped DCI description is not in 38.213.
· TPC command is assumed to be 0 before a time offset before the PUSCH transmission, but not as specified that until the start of transmission.
· TPC command is provided by DCI. 
· Correct parameters names in 38.213 which are inconsistent with 38.331. 

Conclusion
Based on the summary of both remaining issues and main views from companies’ contributions [4]~[18] 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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