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Introduction
In RAN#79 meeting, the updated NR specifications after RAN1#92 meeting were endorsed. It has been agreed that RAN1 shall continue to focus on stabilizing the current Rel-15 NR specifications in RAN1#92bis and RAN1#93 meetings. There are some other remaining details on NR power control which need to be refined or updated in the specification. Based on the submitted contributions ([3]-[20]) in RAN1 #93 for the agenda item about non CA aspects, at least the following issues are identified and summarized in the following sections. 
Remaining issues on UL power control in non-CA aspects
1.1 PUSCH
2.1.1	PUSCH without SRI in FR2
Background
The UL power control framework on PUSCH configuration of {j, q_d, l} to the UE for cases with SRI has been agreed for grant based transmission. As for the cases without SRI, working assumption was made as follows in RAN1#92. It was noted that additional rules depend on the decision of MIMO session.
	Working Assumption
For the case of PUSCH with grant for DCI 0_0 and DCI 0_1 with no SRI field in uplink grant, at least the following is supported
· DL RS for PL estimation is given by, the RS corresponding to pusch-pathlossreference-index=0  of pusch-pathloss-Reference-rs (i.e., q_d =0), if only one DL RS for path loss is configured
· P0 and alpha are given by, the values corresponding p0alphasetindex =0 of p0-pusch-alpha-setconfig (i.e., j=2), if only one entry of p0-pusch-alpha-setconfig is configured for PUSCH transmission with grant;
· Closed loop index l=0
Note that depending on the further agreement on the MIMO session, additional mapping rules for {j, q_d, l} for the PUSCH with grant and no SRI field in uplink grant can be considered.


In RAN1 #92b meeting, the agreement about default spatial relation for PUSCH transmission scheduled by DCI format 0_0 was reached as follows, if spatial relation is applicable.
	Agreement:
· For PUSCH scheduled by DCI format 0_0, the UE shall use a default spatial relation corresponding to the spatial relation, if applicable, used by the PUCCH resource with the lowest ID configured in the active UL BWP
· Above applies for a cell configured with PUCCH
· Note: the UE is configured with a list of spatial relations in PUCCH-SpatialRelationInfo. MAC-CE indicates a single selected spatial relation from the list on a per-PUCCH resource basis if the list has more than one element.


With the above agreement, if a PUSCH scheduled by DCI format 0_0 in FR2, its default spatial relation can be updated through the activation signaling of indicating a new spatial relation for the corresponding PUCCH resource through MAC-CE signaling. It means that the approach interpreted in the above working assumption may NOT well support this case, taking into account only one default UL power control parameter through RRC signaling. 
UL power control parameters of the PUSCH transmission scheduled by DCI format 0_0 are decided through the following alternatives which proposed by OPPO, Motorola/Lenovo, Nokia, CATT, Intel, ZTE, Ericsson:
For the case of PUSCH with grant for DCI 0_0, if spatial relation is not applicable, i.e., in FR2, and DCI 0_1 with no SRI field
The above working assumption of UL power control is clear in such a case, but the condition of “only one DL  RS” and “only one {p0 and alpha}” is not necessary as mentioned in Moto/Lenovo. 
Alt1: To confirm the working assumption with the following revision
	For the case of PUSCH with grant for DCI 0_0, and DCI 0_1 with no SRI field in uplink grant, at least the following is supported
· DL RS for PL estimation is given by, the RS corresponding to pusch-pathlossreference-index=0  of pusch-pathloss-Reference-rs (i.e., q_d =0), if only one DL RS for path loss is configured
· P0 and alpha are given by, the values corresponding p0alphasetindex =0 of p0-pusch-alpha-setconfig (i.e., j=2), if only one entry of p0-pusch-alpha-setconfig is configured for PUSCH transmission with grant;
· Closed loop index l=0
Note that depending on the further agreement on the MIMO session, additional mapping rules for {j, q_d, l} for the PUSCH with grant and no SRI field in uplink grant can be considered.



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

	DOCOMO
	Alt1
	

	OPPO
	Alt1
	The note should be deleted for this case since no additional mapping rules is needed.

	ZTE
	Alt1
	

	Huawei, HiSilicon
	Alt.1
	

	vivo
	Alt.1
	

	LGE
	Alt.1
	But, the expression as “if spatial relation is not applicable” above should not be added (which depends on the next issue below), since the current working assumption seems sufficient without this restriction.

	Samsung
	
	In our understanding, the working assumption was more focused on B6G where there is no beam indication. For the A6G with multiple beams, we put the note here. So, we prefer to confirm the working assumption for B6G as it is and to make another agreement for A6G.

	Nokia
	Not Alt.1
	Agreed to Samsung’s view. 

	Motorola Mobility, Lenovo
	
	It is fine to confirm the updated Alt 1 as a fallback solution, but the “Note” should be kept to enable further PC mapping rules, if needed, based on the decision in the Beam Management A.I. for the PUSCH spatial relation at least for the following cases:
· DCI format 0_0 if PUCCH SpatialRelationInfo is not applicable (at least for a cell/uplink not configured for PUCCH)
· DCI format 0_0 if a list of PUCCH-SpatialRelationInfo values have been configured, but MAC_CE has not activated any value

	MediaTek
	Alt 1
	

	Intel
	
	This WA is not aligned with our previous agreements that power control parameters are indicated by beam indication. In MIMO session, the beam indication has been agreed and specified in 38.214. 




Feature lead recommendation: Taking into account it is more controversial for the case of PUSCH with grant for DCI 0_0, if spatial relation is applicable, over this, let’s complete the solution one-by-one. Majority views is to support Alt 1, and also two companies would like to confirm the working assumption for B6G. Notice that “spatial relation is not applicable” is equivalent to B6G.

Proposals: To confirm the working assumption with the following revision
	For the case of PUSCH with grant for DCI 0_0, if spatial relation is not applicable, and DCI 0_1 with no SRI field in uplink grant, at least the following is supported
· DL RS for PL estimation is given by, the RS corresponding to pusch-pathlossreference-index=0  of pusch-pathloss-Reference-rs (i.e., q_d =0), if only one DL RS for path loss is configured
· P0 and alpha are given by, the values corresponding p0alphasetindex =0 of p0-pusch-alpha-setconfig (i.e., j=2), if only one entry of p0-pusch-alpha-setconfig is configured for PUSCH transmission with grant;
· Closed loop index l=0
Note that depending on the further agreement on the MIMO session, additional mapping rules for {j, q_d, l} for the PUSCH with grant and no SRI field in uplink grant can be considered.



 

For the case of PUSCH with grant for DCI 0_0, if spatial relation is applicable
Alt1: Remain the same as in the WA, i.e., j=2, q_d =0 and l=0
· Notice that there is no additional spec impact for the case of PUSCH with grant for DCI 0_0 and DCI 0_1 with no SRI field in uplink grant, irrespective of whether spatial relation is applicable or not.
Alt2: For PUSCH scheduled by DCI format 0_0, reuse the PUCCH PC parameters indicated by PUCCH-spatialRelationInfo configured for the PUCCH resource with lowest ID in the active UL BWP
Alt3: For PUSCH scheduled by DCI format 0_0, use pucch-SpatialRelationInfoId as sri-PUSCH-PowerControlId to obtain PC parameters from power control mappings configured for PUSCH transmission.
Alt4: For grant-based PUSCH transmission, when no or only one SRS resource is configured, 
· UE assumes a spatial relation between the PUSCH transmission and the CORESET DM-RS antenna port associated with PDCCH reception of the UL grant for the PUSCH for determining the PUSCH beam and corresponding PUSCH PC parameters.
·  Define mapping between the set of TCI states, SS/PBCH block and set of PUSCH PC parameter indices . 
Alt 5: For PUSCH scheduled by DCI format 0_0, if spatial relation is applicable for the PUCCH resource with the lowest ID configured in the active UL BWP:
· PUSCH PL reference same as PUCCH PL reference for the activated PUCCH-SpatialRelationInfo
· For P0_PUSCH, alpha_PUSCH, and PUSCH CL-PC index: use the ‘j’ and ‘l’ index corresponding to the lowest SRI with same PUSCH PL reference; j=2 and l=0 otherwise.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	DOCOMO
	Alt1
	

	OPPO
	Alt1
	The same revision as Alt1 in previous case is needed.

	ZTE
	Alt2
	Alt1 can NOT provide feasible UL power control besides revert the basic framework of beam specific UL power control, since it has been agreed that PUSCH transmission scheduled by DCI format 0_0 follows PUCCH spatial relation.
Alt 2 and Alt3 are more straightforward than Alt4. Considering the set of pucch-SpatialRelationInfoId may not well match the set of sri-PUSCH-PowerControlId, Alt3 needs RRC re-configuration of mapping between pucch-SpatialRelationInfoId and PUSCH power control parameters, such as {j, k, l}, which is NOT aligned with dynamical changing of DCI format 0_0 and 0_1 Therefore, we prefer Alt2.

	Huawei, HiSilicon
	Alt.1
	

	vivo
	Alt2
	Alt 2 aligns to the beam indication of PUSCH scheduled by fallback DCI.

	LGE
	Alt.1
	Alt.1 should be the baseline considering the working assumption that we made, and no need to optimize this, since we are discussing DCI 0_0 (as a “fallback” compact DCI case).

	Samsung
	Alt1
	Alt1 does not give any spec impact, regardless of whether spatial relation is applicable or not

	Nokia
	
	Alt 3 with the assumption that Alt 1 should be accepted if no consensus made on the enhancements

	Motorola Mobility, Lenovo
	Alt 5
	Propose Alt-5 added above, so at least pathloss reference is based on PUCCH, and use relevant PUSCH values for OL-PC and CL-PC. 
Alt-1 can be a fallback solution, but not the full solution. Alt-2 is not appropriate since target BLER and target PSD for PUCCH and PUSCH are very different. Alt-3 is not appropriate since it assumes PUSCH beams and PUCCH beams with the same index have the same behavior, which might not be the case (also up to 2 SRIs for CB-based PUSCH, and up to 16 SRIs for non-CB-based PUSCH, but up to 8 spatial relations for PUCCH)

	MediaTek
	Alt 1
	It is sufficient to confirm the working assumption.

	Intel
	Alt2
	Alt2 is aligned with our previous agreements that power control parameters are configured by beam indication.



Feature lead recommendation: It seems that many companies have different views on this, but, taking into account this is a very essential issue and NR needs one final solution, let’s try to do down-select online (Alt-4 is removed due to no support).

Proposals: Down select the following solutions
Alt1: Remain the same as in the WA, i.e., j=2, q_d =0 and l=0
· Notice that there is no additional spec impact for the case of PUSCH with grant for DCI 0_0 and DCI 0_1 with no SRI field in uplink grant, irrespective of whether spatial relation is applicable or not.
Alt2: For PUSCH scheduled by DCI format 0_0, reuse the PUCCH PC parameters indicated by PUCCH-spatialRelationInfo configured for the PUCCH resource with lowest ID in the active UL BWP
Alt3: For PUSCH scheduled by DCI format 0_0, use pucch-SpatialRelationInfoId as sri-PUSCH-PowerControlId to obtain PC parameters from power control mappings configured for PUSCH transmission.
Alt5: For PUSCH scheduled by DCI format 0_0, if spatial relation is applicable for the PUCCH resource with the lowest ID configured in the active UL BWP:
· PUSCH PL reference same as PUCCH PL reference for the activated PUCCH-SpatialRelationInfo
· For P0_PUSCH, alpha_PUSCH, and PUSCH CL-PC index: use the ‘j’ and ‘l’ index corresponding to the lowest SRI with same PUSCH PL reference; j=2 and l=0 otherwise.

2.1.2	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. 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 signalling


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. 
From TS 38.214 v15.1.0, endorsed CR, April 2018 [5]
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceType in SRS-Resource is set to 'semi-persistent':
-	…
[bookmark: _Hlk512330606]-	if an SRS resource in the activated resource set is configured with the higher layer parameter spatialRelationInfo, the UE shall assume that the ID of the reference signal in the activation command overrides the one configured in spatialRelationInfo.


In this meeting, Motorola/Lenovo and ZTE discussed this issue and provided the following solution:
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/deactivation MAC CE, if the SRS resource set is used for codebook/non-codebook transmission. 
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	DOCOMO
	Alt1
	

	ZTE
	Alt1
	This is a critical issue and should be solved in R15.

	vivo
	
	This issue can be solved by RRC reconfiguration.

	Samsung
	
	This is not essential because RRC reconfiguration can resolve the problem as vivo commented

	Nokia
	Alt 1
	MAC CE based SP SRS spatial-info update is the only way of supporting dynamic UL candidate beam changing. To make the feature valid, we would need modification as Alt 1.

	Motorola Mobility, Lenovo
	Alt 1
	Add “This new mapping overrides the semi-statically configured mapping between SRI and PUSCH power control parameters (j,q_d,l).” Also, clarify this is needed only if MAC-CE provides new spatial relations.
This is a necessary correction since MAC-CE overrides RRC configured PUSCH beams (and beam indications) in this case.
Agreement (RAN1 AH-1801 [4])
Spatial relationship for a target semi-persistent SRS resource set is provided by SSB-ID/SRS resource ID/CSI-RS resource ID in the same MAC-CE at resource level

	Intel
	
	We recommend to discuss it in RAN2, whether to use MAC CE or RRC reconfiguration seems to be a RAN2 issue.



[bookmark: _GoBack]Feature lead recommendation: Four companies support Alt-1, but two companies have negative views. Let’s try to do some discussion and down-select online.

Proposals: 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.
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.

1.2 ΔPUCCH_TF,c(i) 
Background
In RAN1 #92 meeting, we reached agreements as follows about PUCCH power control formula with K1 and K2 value remained FFS.
	Agreement:


To change PUCCH power control formula as below, where  does not depend on .


Agreement:
For the case of large UCI payload size (greater than 11), ΔPUCCH_TF,c(i) is equal to ΔPUCCH_TF,c(i) = 10log10(2K1∙BPRE(i) – 1)
· BPRE(i) = OUCI(i)/NRE(i) 
· OUCI(i) is the number of UCI bits including CRC bits in i 
· NRE(i) = MPUCCH,c(i) x number of subcarriers per PRB x number of DFT-s-OFDM/CP-OFDM symbols excluding DMRS symbols/tones
· FFS: K1 (there is no new RRC parameter introduced)
Agreement:
· For PUCCH format 2, 3, and 4, for the case of small UCI payload size (less than or equal to 11)
· ΔPUCCH_TF,c(i) = 10log10(K2∙BPRES(i)) where
· BPRES(i) = OUCI(i)/NRE(i)
· OUCI(i) is the actual number of UCI bits transmitted in i excluding the known bits as in LTE
· NRE(i) = MPUCCH,c(i) x number of subcarriers per PRB x number of DFT-s-OFDM/CP-OFDM symbols excluding DMRS symbols/tones
· FFS: K2 (there is no new RRC parameter introduced)


In RAN1 #92b, it was agreed single K1 and single K2 for PUCCH power control as follows.
	Agreement:
Single K1 value is supported for PUCCH power control
· The value will be decided in RAN1#93

Agreement
Single K2 value is supported for PUCCH power control
· The value will be decided in RAN1#93


In this meeting, at least these companies provide suggestions for K1 and K2 values: Huawei, CATT, ZTE, Samsung.
For UCI payload size > 11 bits, 
· K1 = 1.25 Samsung Huawei
· K1=2.3789 ZTE
· K1 = 2.41 CATT
According to our best knowledge, we have the following alternatives:
Regarding K1 for large payload size for delta_TF,c,
Alt1: K1 = 1.25 as LTE
Alt2: K1 = 2.3789/2.41
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt2
	We tried to find the best fitting curve based on their simulation results with the objective of minimizing mean square error. As one compromise, we can accept the value recommended by CATT or K1=2.4 directly.

	Huawei, HiSilicon
	Alt.1
	Same as LTE, the filter curve is good with K1=1.25 shown in our contribution

	Samsung
	Alt1
	Same as LTE

	MediaTek 
	Alt2
	NR apply different coding from LTE. For UCI, Polar code show better coding gain and require less transmission power with lower code rate. In this regard, a larger K1 value than 1.25 (LTE value) is reasonable. 


	Intel
	Alt 1
	Agree with Huawei



Feature lead recommendation: VERY essential issue.

Proposals: For large payload size for delta_TF,c, down select the following alternative:
Alt1: K1 = 1.25 as LTE
Alt2: K1 = 2.3789/2.41


For UCI payload size <= 11 bits, k2 value as one fixed offset could be incorporated in one appropriate P0 (CATT, Samsung),  ΔF_PUCCH(F) (Samsung, ZTE ). 
But candidate values are recommended to K2 as follows:
Alt1: K2=6.9131 
Alt2: K2=5.13
Alt3: K2 is down selected from 5, 5.5, 6.25 or 7.5
Alt4: K2=1, i.e., no spec impact through appropriate P0, or  delta_F_PUCCH configuration by gNB
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt4 or Alt1
	With the objective of minimizing mean square error, Alt1 is preferred according to our simulation results.

But, in principle, K2 is not necessary and delta_F_PUCCH has sufficient value range to contain this value. Therefore, as one compromise, we can accept the Alt4 as second priority. 


	Samsung
	Alt3 or Alt1
	10log10(K2∙BPRE) = 10log10(K2) + 10log10(BPRE). 10log10(K2) can be taken care of by P0, ΔF_PUCCH(F), or δ in TPC command. So, as a compromise, K2 = 1 may be fine.

	
	
	

	
	
	



Feature lead recommendation: VERY essential issue.

Proposals: For small payload size for delta_TF,c, down select the following alternative:
Alt1: K2=6.9131 
Alt2: K2=5.13
Alt3: K2 is down selected from 5, 5.5, 6.25 or 7.5
Alt4: K2=1, i.e., no spec impact through appropriate P0, or  delta_F_PUCCH configuration by gNB

Besides, one common delta_F(F) configured is used for both small and large payload size for each PUCCH format in current spec. But, it is observed that there are distinct and different offsets for small and large payload size with the objective of same targeted BLER shown in simulation results (Notice that there is considerable shift for large payload but not for small payload in R1-1806743, and similar analysis in R1-1805837), due to different delta_TF formula. Straightforwardly, delta_F(F) is separately configured for small payload size and large payload size for PUCCH format 2/3/4.

Alt-1: To support separate delta_F(F) configurations for small payload size and large payload size for PUCCH format 2/3/4.
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt-1
	In LTE, large/size payload size cases is related to different PUCCH formats and therefore have separate delta_F_PUCCHs accordingly. 
In NR, if there was only one common delta_F_PUCCH for large/size payload sizes, it is VERY hard to determine a single K1/K2 for PUCCH format 2/3/4 with the condition based on our simulation results and other proponents’. So delta_F(F) should be split to support large payload size and small payload size, respectively, for each PUSCH format 2/3/4, which is similar to LTE.

	Huawei, HiSilicon
	Not necessary
	

	Samsung
	Not necessary
	Same view as Huawei

	MediaTek
	Not preferred
	Proper selected values of K1 and K2 can minimize the performance difference due to payload size difference. We shall focus on the K1 and K2 values that consider both small and large payload sizes.



1.3 TPC command 
2.3.1	WA on group-common TPC command 
Background




In closed-loop power control, each transmission of PUSCH or PUCCH is associated with one power control adjustment state with index l, where or . Therefore, which one of closed loop(s) is associated with the group-common TPC command should be specified. The following agreement has been reached in RAN1 #92 meeting for  as follows, with an FFS for , which was reached as a working assumption as follows in RAN1 #92b meeting.
	Agreement (New RRC parameter): (in RAN1 #92)
For group-common TPC command in DCI format 2-2, when a UE is not configured with 2 closed loops, NR uses the same approach as LTE (i.e. TPC_index is configured by higher layers and used by the UE to determine the location of the TPC command in the DCI)
· New RRC parameter needs to be introduced

	Working Assumption (in RAN1 #92b)
For group-common TPC command in DCI format 2-2, 
One bit closedloopindex field is present along with the TPC command in the DCI format 2_2 to indicate which closed loop the TPC command applies to
· When a UE is configured with 1 closed loop, the bit closedloopindex field is NOT present.
· When a UE is configured with 2 closed loops, the bit location of closedloopindex field follows the 2 bit TPC command.
Notes: UE assumes that the start bit of the TPC command is X*tpc_index, where X=3 if configured with 2 closed-loop process, otherwise X=2.



Some companies, such as Ericsson, DOCOMO, Samsung, discussed this issue, the opinions are as follows:
Alt1: Confirm the working assumption on group-common TPC in DCI format 2-2
Alt2: Revisit the working assumption, since new RRC parameters should be defined.

FYI: RRC parameter tpc_index has been specified in TS 38.331 as follows and the bit closedloopindex field has been present in DCI format 2-2 field as in TS 38.212, and therefore it is confusing which new RRC parameters should be added if confirming this WA as mentioned in Alt2.

	[bookmark: _Toc510018654]–	PUCCH-TPC-CommandConfig
The IE PUCCH-TPC-CommandConfig is used to configure the UE for extracting TPC commands for PUCCH from a group-TPC messages on DCI.
PUCCH-TPC-CommandConfig information element
-- ASN1START
-- TAG-PUCCH-TPC-COMMANDCONFIG-START

PUCCH-TPC-CommandConfig ::=				SEQUENCE {
	tpc-IndexPCell							INTEGER (1..15)										OPTIONAL,	-- Cond PDCCH-OfSpcell
	tpc-IndexPUCCH-SCell					INTEGER (1..15)										OPTIONAL,	-- Cond PDCCH-ofSpCellOrPUCCH-Scell
    ...
}

-- TAG-PUCCH-TPC-COMMANDCONFIG-STOP
-- ASN1STOP

PUSCH-TPC-CommandConfig
The IE PUSCH-TPC-CommandConfig is used to configure the UE for extracting TPC commands for PUSCH from a group-TPC messages on DCI.
PUSCH-TPC-CommandConfig information element
-- ASN1START
-- TAG-PUSCH-TPC-COMMANDCONFIG-START

PUSCH-TPC-CommandConfig ::=			SEQUENCE {
	tpc-Index							INTEGER (1..15)															OPTIONAL,	-- Cond SUL
	tpc-IndexSUL						INTEGER (1..15)															OPTIONAL,	-- Cond SUL-Only
	targetCell							ServCellIndex															OPTIONAL,	-- Need S
	...
}

-- TAG-PUSCH-TPC-COMMANDCONFIG-STOP
-- ASN1STOP



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

	DOCOMO
	Alt1
	

	OPPO
	Alt1
	How to use the closedloopindex field should be described in 38.213.

	ZTE
	Alt1
	

	Huawei,HiSilicon
	Alt.1
	

	vivo
	Alt1
	

	Samsung
	Alt2
	The parameter closedloopindex is undefined for DCI format 2_2 in TS38.331 (although it is defined in PUCCH-SpatialRelationInfo and may be considered as defined for SRI-PUSCH-PowerControl) and current RRC indicates a single location for the TPC bits. So, this working assumption will impact RRC because new RRC parameter, closedloopindex should be defined and new RRC parameter to indicate multiple locations for the TPC bits should be defined

	Nokia
	Alt 1
	

	Motorola Mobility, Lenovo
	Alt 1
	

	MediaTek
	Alt1
	



Feature lead recommendation: Considering only one companies has concerns, let’s go majority view.

Proposals:  Confirm the working assumption on group-common TPC in DCI format 2-2
	Working Assumption
For group-common TPC command in DCI format 2-2, 
One bit closedloopindex field is present along with the TPC command in the DCI format 2_2 to indicate which closed loop the TPC command applies to
· When a UE is configured with 1 closed loop, the bit closedloopindex field is NOT present.
· When a UE is configured with 2 closed loops, the bit location of closedloopindex field follows the 2 bit TPC command.
Notes: UE assumes that the start bit of the TPC command is X*tpc_index, where X=3 if configured with 2 closed-loop process, otherwise X=2.



2.3.2	Timing for group common TPC command
Background:



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


But, for group-common TPC command, , , and  are still FFS.
	Agreement
For PUSCH transmission triggered by uplink grant, K_PUSCH is the time duration between the uplink grant and the start of the PUSCH transmission
For PUCCH transmission triggered by PDSCH corresponding to downlink assignment, K_PUCCH is the time duration between the downlink assignment and the start of the PUCCH

Conclusion
For further discussion in RAN1#93
· K value for group common TPC is the minimum of the configured K2 values plus one.
· Applies for both PUCCH, PUSCH, SRS
· Power scaling


For the definition of K values for group common TPC command,  some proponents, LG, Samsung, Qualcomm and MediaTek, proposed their views.
LG

Proposal 1: For the case of TPC command in DCI format 2-2 with TPC-PUSCH-RNTI, especially for the slot-based scheduling, define power control timing  based on the minimum PUSCH processing time, N2 or configured minimum DCI to PUSCH delay, K2.

Proposal 2: For the case of TPC command in PDCCH with DCI format 1_0/1_1 or PDCCH with DCI format 2-2 with TPC-PUCCH-RNTI, define power control timing  same as the case of DCI format 2-2 with TPC-PUSCH-RNTI.

Proposal 3: For the case of TPC command in DCI format 2-2 with TPC-SRS-RNTI, define power control timing  same as the case of DCI format 2-2 with TPC-PUSCH-RNTI.
Samsung
Proposal: K value for group-common TPC command timing is the first configured K2 value .
For instance, the K2 value can be zero for scheduling of self-contain PUSCH transmission, if the minimum of the configured K2 values is zero, and the group common TPC is transmitted in the last OFDM symbol and PUSCH is transmitted in the first OFDM symbol in the next slot as shown in Figure 6, K2 plus one equals one, the processing time may be not enough, the first value in the configured K2 values can be used as K value for group common TPC. For example, the configured K2 values include {0,1,2,3}, if gNB wants to use  value “1” as K, the configured K2 values are {1,0,2,3}, if gNB wants to use  value “2” as K, the configured K2 values are {2,0,1,3}.


MediaTek
Proposal: UE transmission power in a given PUSCH transmission period for periodic, semi-persistent and grant-free uplink shall include TPC commands received up to and including the PDCCH CORESET monitoring occasion in which a grant could be received for the same transmission period as indicated by the minimum configured K2 value.
[image: ]
Qualcomm
Proposal: When TPC accumulation is enabled
· The power adjustment state is updated at symbol k as f(k) = f(k-1)+  when  a TPC command  is received with a relevant DCI whose last symbol is symbol k or as f(k)=f(k-1) if no relevant TPC command is received
· For PUSCH/PUCCH/SRS transmission period i, the power adjustment state to be applied is f(ki-Ks) where
· ki is the time of the first symbol of transmission period i,
· For PUSCH/PUCCH transmissions in response to a grant, Ks is the time difference in symbols between ki and the last symbol of the corresponding DCI.
· For all other cases, Ks = K*14 with K being the minimum of the configured K2 values. 
Note that the above does not intend to change the power control loop association. 
Candidate alternatives:
According to our best knowledge, we have the following alternative for K values for group common TPC.
Alt1: K value for group common TPC is the minimum of the configured K2 values.
· Applies for both PUCCH, PUSCH, SRS
Alt2: K value for group common TPC is the minimum of the configured K2 values plus one.
· Applies for both PUCCH, PUSCH, SRS
Alt3: K value for group-common TPC command timing is the first configured K2 value
· Applies for both PUCCH, PUSCH, SRS
Alt4: K value for group-common TPC command timing is one symbol
· Applies for both PUCCH, PUSCH, SRS
Proponents’ views are collected in the following table:
	Companies
	Views
	Comments/Further clarification

	DOCOMO
	Alt1 or 4
	

	OPPO
	Alt1
	

	ZTE
	Alt1
	TPC command timing should only take the following issues into consideration: #1 receiving and processing time of DCI format 2-2, #2 power changing delay (<10us). But K2 contains process of preparation of PUSCH which should not affect TPC command timing. But, anyway, Alt 1 is a safe solution. 

	Huawei, HiSilicon
	Alt.1
	

	vivo
	
	Generally, we are fine with Alt 1. However, to avoid power changing within a slot, the effective time of TPC command should be at slot boundary.

	Samsung
	Alt2 or Alt1
	

	Motorola Mobility, Lenovo
	Alt 1
	

	LG
	Alt1
	

	MediaTek
	Alt5
	According to current formula, K value is used for a UL channel to reference the TPC of the corresponding scheduling DCI per its transmission, e.g.,  for PUSCH. For grant-based UL,  will always refer to the TPC of its scheduling DCI, and a group common TPC not in the slot of the scheduling DCI will never be applied to the UL. For non-grant-based UL,  is never valid since there is no  available. If the formula is not changed, any of the candidate alternatives cannot ensure group common TPC applied properly. 
To resolve this issue, power control formula should be revised according to Alt 3 in next topic. Then, for grant-based UL, group common TPC is accumulated to the adjustment state of the later and the nearest control monitoring occasion with a scheduling DCI. For non-grant based UL, K can be set by Alt 3 in this topic so that the updated accumulated TPC in the control monitoring occasion that is at least K slots before the UL will be applied.
 



Feature lead recommendation: Taking into account that some further issue can be discussed on section 2.3.3 and more complex, it is recommended to have definition of K values for group common TPC command firstly.

Proposals:  K value for group common TPC is the minimum of the configured K2 values.
· Applies for both PUCCH, PUSCH, SRS

For out-of-order scheduling of PUSCH, some proponents, Huawei, CATT, MediaTek and Qualcomm, proposed their views, where Alt-4 provide further solution for PUSCH/PUCCH/SRS with grant or group-common cases.
Candidate alternatives:
Alt1: Separate TPC loop can be configured without any further specification work 
Alt2: The power adjustment with TPC command should be based on latest PUSCH transmission power for out-of-order scheduling, i.e., determined based on the PUSCH transmission instance.

Alt3:  The PUSCH close-loop power control adjustment state is updated at each PDCCH CORESET monitoring occasion by accumulating TPCs in their order of arrival.  
· The scheduling delay/offset KPUSCH is then utilized in the formula that calculates transmission power to refer to the close-loop power control adjustment state at the time when the UL grant was received. 

 
Alt4: When TPC accumulation is enabled
· The power adjustment state is updated at symbol k as f(k) = f(k-1)+  when  a TPC command  is received with a relevant DCI whose last symbol is symbol k or as f(k)=f(k-1) if no relevant TPC command is received
· For PUSCH/PUCCH/SRS transmission period i, the power adjustment state to be applied is f(ki-Ks) where
· ki is the time of the first symbol of transmission period i,
· For PUSCH/PUCCH transmissions in response to a grant, Ks is the time difference in symbols between ki and the last symbol of the corresponding DCI.
· For all other cases, Ks = K*14 with K being the minimum of the configured K2 values. 
Note that the above does not intend to change the power control loop association. 

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

	DOCOMO
	Alt1
	

	OPPO
	Alt1
	

	Huawei, HiSilicon
	Al.1
	

	vivo
	Alt2
	Out-of-order scheduling issue should be treated in control session. For eMBB service case, not sure whether this issue exists or not. For eMBB and URLLC multiplexing case, this issue needs to be discussed further. Additionally, gNB should avoid this issue happening. UE can adjust the following close loop power control process by itself, too.

	Samsung
	Alt1
	

	Nokia
	Alt 1
	If there is necessity

	Motorola Mobility, Lenovo
	
	This is gNB scheduling implementation issue, so no new UE behavior needed. Can be avoided by scheduling different PUSCH/PUCCH beams corresponding to different closed-loops, or can be corrected by future TPC commands.

	MediaTek
	Alt3
	As stated in the opinion for the previous topic, current formula (Alt2) cannot function correctly with group common TPC. Without formula modification, Alt1 cannot function correctly neither.
For Alt3 or Alt4, the update formula will factor into 2 stages. 1st stage is accumulative TPC update per control monitoring occasion, and 2nd stage is reference to the accumulative TPC in the associated control monitoring occasion according to the given K value.
Alt3 is preferred over Alt4 since the case of multiple TPCs in a one-symbol control monitoring occasion can also be handled by following Alt2 in next topic.




Proposals:  Down-select the following alternative.
Alt1: Separate TPC loop can be configured without any further specification work 
Alt2: The power adjustment with TPC command should be based on latest PUSCH transmission power for out-of-order scheduling, i.e., determined based on the PUSCH transmission instance.

Alt3:  The PUSCH close-loop power control adjustment state is updated at each PDCCH CORESET monitoring occasion by accumulating TPCs in their order of arrival.  
· The scheduling delay/offset KPUSCH is then utilized in the formula that calculates transmission power to refer to the close-loop power control adjustment state at the time when the UL grant was received. 

 
Alt4: When TPC accumulation is enabled
· The power adjustment state is updated at symbol k as f(k) = f(k-1)+  when  a TPC command  is received with a relevant DCI whose last symbol is symbol k or as f(k)=f(k-1) if no relevant TPC command is received
· For PUSCH/PUCCH/SRS transmission period i, the power adjustment state to be applied is f(ki-Ks) where
· ki is the time of the first symbol of transmission period i,
· For PUSCH/PUCCH transmissions in response to a grant, Ks is the time difference in symbols between ki and the last symbol of the corresponding DCI.
· For all other cases, Ks = K*14 with K being the minimum of the configured K2 values. 
Note that the above does not intend to change the power control loop association. 


2.3.3	TPC command priority
If more than one TPC command are received in one slot/PDCCH monitoring occasion, which one has higher priority was discussed by MediaTek, ZTE and CMCC. 
Candidate alternatives:
Alt1: Only TPC commands provided by DCI format 0/1 are accumulated to the corresponding closed-loop states if  DCI format 0/1 and DCI format 2 are both received in the same PDCCH monitoring occasion n.
Alt2: All TPC commands received in PDCCH monitoring occasion n are used to be accumulated to the corresponding closed-loop states.

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

	DOCOMO
	Alt1 or 2
	Clarification on the spec. is needed, but either option works, as gNB can handle such issue.

	OPPO
	Alt2
	Alt2 can achieve faster close loop adjustment if gNB wants. Alt 1 can be implemented by gNB via set of accumulated value equal to 0 in DCI format 2_2. Hence, Alt2 is more flexible.

	ZTE
	Alt2 (first priority);
Alt1 (second priority)
	In LTE, at most one UE specific TPC command and one grouped TPC command could be received in one subframe, just choose one of them to update closed loop power control state. 
In NR, it becomes more complex. During one PDCCH monitoring period, there may exist more than one UE specific TPC commands and grouped TPC command, if gNB means to let UE update only once, it could only indicate one of the TPC commands to be nonzero and others are set to zeros, i.e., up to gNB implementation.

	Huawei, HiSilicon
	Alt.1
	Same as LTE

	vivo
	Alt1
	Besides, it should be clarified this issue is related with TPC command effective time, not TPC command receiving time.

	Samsung
	Alt1
	Same as LTE

	Nokia
	Alt 1
	

	Motorola Mobility, Lenovo
	Alt 1
	Same behavior as in LTE

	MediaTek
	Alt2
	Agree with ZTE, and Alt2 can embrace Alt1 when gNodeB only set non-zero TPC for the scheduling DCI.

	Intel
	Alt 1
	Agree with Huawei



Proposals:  Down-select the following alternative.
Alt1: Only TPC commands provided by DCI format 0/1 are accumulated to the corresponding closed-loop states if  DCI format 0/1 and DCI format 2 are both received in the same PDCCH monitoring occasion n.
Alt2: All TPC commands received in PDCCH monitoring occasion n are used to be accumulated to the corresponding closed-loop states.


1.4 Additional condition of resetting CL accumulation 
Background
	In Sections 7.1.1 of TS 38.213 



-	A UE resets accumulation for UL BWP  of carrier  of serving cell 

-	When  value is changed by higher layers;


-	When  value is received by higher layers and serving cell  is a secondary cell;

-	When  value is changed by higher layers;





-	If , the PUSCH transmission is scheduled by a DCI format 0_1 that includes a SRI field, and the UE is provided higher layer parameter SRI-PUSCH-PowerControl, the UE determines the value of  from the value of  based on an indication by the SRI field for a sri-PUSCH-PowerControlId value associated with the sri-P0-PUSCH-AlphaSetId value corresponding to  and with the sri-PUSCH-ClosedLoopIndex value corresponding to  


-	If  and the PUSCH transmission is scheduled by a DCI format 0_0 or by a DCI format 0_1 that does not include a SRI field or the UE is not provided higher layer parameter SRI-PUSCH-PowerControl, 


-	If ,  is provided by the value of higher layer parameter powerControlLoopToUse
In Sections 7.2.1 of TS 38.213

-	If  value is changed 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,   



Proponents (vivo, Motorola, Nokia) would like to have some additional conditions for resetting closed loop PC process as last meeting. Alternatives are listed as follows this time.
Alt1: Switching between UL BWPs
Alt2: Switching between beams, e.g. addition of a new gNB beam, reconfiguration of the mappings between SRI/TCI/PUCCH-Spatial-Relation-Info and PC parameters;
Alt3: RRC configuration of DL CSI-RS index for pathloss measurement is changed
Alt4: No support any additional cases of resetting closed-loop accumulation in Rel-15. 
Alt4-1: Modify “when value is changed by higher layers” to “when value is (re)configured by higher layers”

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

	DOCOMO
	Alt4
	We’d like to change the wording “when value is changed by higher layers” to “when the value is (re)configured by higher layer”, because reconfiguration without value change can be considered.

	OPPO
	Alt4
	

	ZTE
	Alt4
	Meanwhile, we share with DOCOMO. The wording of “when the value is (re)configured by higher layer” is much clearer than “when value is changed by higher layers” for P0/alpha as resetting condition of accumulation in spec, and one TP, i.e., Alt4-1, recommended by DOCOMO is agreed.

	Huawei, HiSilicon
	Alt.4
	

	vivo
	Alt1
	P0 or alpha may not be reconfigured in the case of BWP switching. That means when the UE switches from one UL BWP to another UL BWP, then go back to previous UL BWP, the UE shall use previous close loop power control processes after a long time passed. 
As different P0 and alpha values, and pathloss reference signals may be configured for different UL BWPs, the UE cannot assume same P0 and alpha set is configured when a PUSCH/PUCCH switches from one UL BWP to another UL BWP, when a UE switches from one UL BWP to another UL BWP, close loop PC process (es) should be reset.
Additionally, current specification requires maximum 8 closed loop power control processes for a UE per serving cell, which contradicts with previous RAN1 agreement. It should be clarified whether 8 close loop power control processes shall be maintained for a UE for a serving cell at the same time or not.

	Samsung
	Alt4
	

	Nokia
	Alt-3
	

	Motorola Mobility, Lenovo
	Alt 2,3
	This is to enable beam-specific power control. Reset or carry-over based on spatial relations and QCL assumptions before and after beam/pathloss switching

	MediaTek
	Alt4 (Alt4-1)
	The adjustment state value is more related to the spatial relation rather than BW. 
Note that, in current spec, the adjustment state variables are separately maintained for each BWP. In this regard, we also suggeest to add further specification that the adjustment state values are carried to the new BWP after a BWP switching.

	Intel
	Alt4
	This is an optimization.



Feature lead recommendation: Taking into account that Alt1~3 only have one or two companies supported, it is slightly recommended to go majority views, i.e., Alt-4. Meanwhile, according to the suggestions from proponents the following TP has been prepared accordingly.


Proposals:  No support any additional cases of resetting closed-loop accumulation in Rel-15. 

Proposals:  To support the following TP for TS 38.213 		7.1.1 UE behavior
	


-	A UE resets accumulation for UL BWP  of carrier  of serving cell 

-	When  value is reconfigured changed by higher layers;


-	When  value is received by higher layers and serving cell  is a secondary cell;

-	When  value is reconfigured changed by higher layers;




Proposals:  To support the following TP for TS 38.213 		7.2.1 UE behavior
	
-	If  value is reconfigured changed by higher layers, 

-	



Proposals:  To support the following TP for TS 38.213 		7.3.1 UE behavior
	


-	A UE resets accumulation for UL BWP  of carrier  of serving cell 

-	When  value is reconfigured changed by higher layers;

-	When  value is reconfigured changed by higher layers.



1.5 Power Scaling
Power scaling for PUSCH/short-PUCCH TDM
Huawei: From the UE perspective, NR should support
· To limit the maximum number (e.g. 3) of transmission power level within one slot. 
· Intra-slot power scaling to keep the same power level for the PUSCH/short-PUCCH TDM case.
Proponents’ views are collected in the following table:
	Companies
	Comments/Further clarification

	DOCOMO
	Motivation is not clear.

	ZTE
	Share with DOCOMO.
No need to limit the max number, and also keeping the same power for TDM case sounds not to be necessary. For instance, #. of RBs for PUSCH and short-PUCCH can be totally different and why we need the same power for them? What shall we do for long-PUCCH if agreed with the second bullet?

	Huawei, HiSilicon
	Support the above proposal. To DOCOMO and ZTE, the motivation here is to avoid frequent power switching in a slot or inter-slot, since there is a transient time defined in RAN4 if with different power for PUSCH/PUCCH/SRS switching.

	vivo
	Different bandwidth may be scheduled for PUSCH and PUCCH, it is not reasonable to perform power sharing. However, to avoid power changing for same type of channels, UE expects to be configured same power control parameters, and the effective time of all power control parameters and TPC command are at slot boundary.

	Samsung
	We understand the intention but PUCCH/PUSCH have different target BLER. So, the power scaling will cause another problem, e.g., if PUCCH power is scaled, then PUCCH performance will be worse.

	Nokia
	No inter-channel/RS power scaling

	Motorola Mobility, Lenovo
	Unclear of the need for intra-slot power scaling

	MediaTek
	RAN4 should take into account the necessary transient time in the corresponding test requirements.



Feature lead recommendation: Taking into account that few companies support this case, it is recommend to do down-select online.

Proposals:  Down select the following alternatives.
Alt1: From the UE perspective, NR should support
· To limit the maximum number (e.g. 3) of transmission power level within one slot. 
· Intra-slot power scaling to keep the same power level for the PUSCH/short-PUCCH TDM case.
Alt2: Do not support intra-slot power scaling between PUSCH and PUCCH in Rel-15. 

Power scaling for SRS
Huawei
For the simultaneous transmission of multiple SRS resources from one resource set, the power for the SRS resource set should be equally split by all antenna ports associated with the multiple SRS resources.
For the simultaneous transmission of multiple SRS resources from different resource set, NR should support
· Power scaling with same factor for multiple resource sets,
· Keeping the same power scaling factor for transmission multiple resources within one resource set.
Ericsson
· SRS power scaling should be handled as follows
· 
A total power of   should at most be transmitted per OFDM symbol in transmission period i from the transmitted SRS resource set qs. 
· All 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 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. 
Proposal: For the simultaneous transmission of multiple SRS resources from one resource set, the power for the SRS resource set should be equally split by all antenna ports associated with the multiple SRS resources.
 Proponents’ views are collected in the following table:
	Companies
	Comments/Further clarification

	OPPO
	Supporting power scaling among FDMed SRS resources within a set is necessary since the current transmit power acquired from 38.213 is applied to all the resources within a set. For power scaling among multiple SRS resource sets, the use case is unclear. It is expected that multiple sets would not be configured in the same symbol.

	ZTE
	Huawei and Ericsson seems share the same viewpoint, and we are generally fine but some further discussion on detailed wording/approaches is necessary.

	Huawei, HiSilicon
	Support the above proposal. 
It is a critical issue. Till now it is not clear that power splitting for the case with multiple SRS resources on a SRS resource set. Actually, the power should split the same per port in such case. Otherwise, network will be difficult to handle the measurement results.

	Samsung
	R1-1806709 submitted in AI 7.1.2.1.2 addressed this issue because in last meeting, we decided to discuss this issue in MIMO session.

	Nokia
	Support above proposal, but this is MIMO issue.

	Intel
	As far as we understand, simultanesoul transmission of multiple SRS resources are used only for non-codebook based transmission, we suggest the following wording:
For the simultaneous transmission of multiple SRS resources from one resource set used for non-codebook based transmission, the power for the SRS resource set should be equally split by all antenna ports associated with the multiple SRS resources.


Feature lead recommendation: Wait for Mr. Chairman’s further guidance, taking into account still some companies is recommend to discuss this issues in MIMO section. If still discussed in UL power control section, let’s try to go the following proposals:
Proposal: For the simultaneous transmission of multiple SRS resources from one resource set, the power for the SRS resource set should be equally split by all antenna ports associated with the multiple SRS resources.

Power scaling for PUSCH
Ericsson
· 
UL power control for PUSCH should be modified such that UEs using non-codebook based transmission can transmit with a total power  independent on rank, allowing the UE to transmit at its maximum rated power. 
· 
UL power control for PUSCH should be modified such that UEs configured to ‘partial coherence’ and ‘non coherence’ using codebook based transmission can transmit with a total power  independent on rank, allowing the UE to transmit at its maximum rated power.
Proponents’ views are collected in the following table:
	Companies
	Comments/Further clarification

	DOCOMO
	Support the proposal.

	OPPO
	The proposal would introduce some issues for some UEs which cannot share transmit power among antennae. For example, for antenna port selection based on codebook(non-coherent) or non-codebook transmission, maximum transmit power (Pc_max) may exceed the supported maximal power in one antenna port, which cannot be achieved by UE.

	ZTE
	We support to make full use of the allowable transmit power and avoid to reduce power unnecessarily as proposed by Ericsson. Maybe power boosting could be realized by changing the coefficients of some precoding codewords. 

	Huawei, HiSilicon
	Not support. Similar concern with OPPO. Different UE implementation for the power boosting here may correspond to different UE capability. Till now, there is no such UE capability discussion in feature list.

	Samsung
	R1-1806709 submitted in AI 7.1.2.1.2 addressed this issue because in last meeting, we decided to discuss this issue in MIMO session

	Nokia
	Should be discussed/confirmed in MIMO session

	Motorola Mobility, Lenovo
	To be discussed in MIMO AI

	MediaTek
	Shared similar view with OPPO.

	Intel
	Agree with OPPO.


Feature lead recommendation: Wait for Mr. Chairman’s further guidance, taking into account many companies has concerns and are also recommend to discuss this issues in MIMO section. 
1.6 Others
Besides, the following remaining issues are raised by single company, respectively, or should be discussed in other section or RAN2 rather than RAN1, but the proponents are sincerely encouraged to provide the corresponding WFs after offline discussion. 

PUCCH power control
	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-Spatial-Relation-Info is not activated, then support a default PUCCH PC parameter set that corresponds to the default spatial relation selected for PUCCH if the corresponding PC mappings (P0PUCCHIndex-Mapping, PathlossReferenceIndex-Mapping, PUCCHClosedLoopIndex-Mapping) are provided, otherwise use PUCCH PC parameter set with (). 
CATT
the beam management RS of the associated DL beam is used as the reference signal for the path loss measurements; 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.



Cross-carrier indication
	Motorola
For PUSCH/PUCCH/SRS power control, NR supports cross-carrier indication of power control parameters at least including the DL pathloss reference and the open-loop PC parameters.




SRS for antenna switching
	Huawei
If two SRS resource sets are configured for antenna switching, and independent power control loop from PUSCH, the close loop adjustment state is updated at the beginning of the first transmitted SRS resource in SRS resource set with lower set index



Accumulative TPC
	Qualcomm
In the case of beam switching indicated by the change of reference signal resource, qd, and if the source and destination beams have the same Po and , the accumulative TPC of the destination beam is given by  fd(i-1)= fs(i-1)+for PUSCH where .
InterDigital
Use a correction term based on the observed pathloss difference between the new and last beams to count for the pathloss difference resulted from a beam switch.





Power changing
	vivo 
· For consecutive uplink channels/RSs transmission with power changing, X guard symbol is reserved for a UE, where the UE does not transmit any other signals. The value of X is defined as below table 2.
Table 2. Guard symbol for consecutive uplink channels/Rs transmission with power changing
	Frequency band
	SCS(kHz)
	Guard symbol

	FR1
	15
	0

	FR1
	30
	1

	FR1
	60
	1

	FR2
	60
	1

	FR2
	120
	1


· PL and close loop power control accumulation can only be updated at slot boundary.



Conclusion
Based on the summary of both remaining issues and main views from companies’ contributions [3]-[22] 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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