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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In previous meetings, regarding SRS power control, the following agreements were achieved.
RAN1 #90bis agreements: 
For SRS power control
	[image: ]
· A unified power control equation is defined regardless of whether SRS is intended for DL/UL CSI acquisition or beam management as shown above.
· FFS whether or not to introduce P_SRS_OFFSET,c
· Note: the exact equation including the index of each parameter is up to the editor.
· Whether or not SRS power control is tied with corresponding PUSCH power control is based on RRC signaling and the following is down selected.
· Alt.1: explicit configuration
· Alt.2: implicit configuration by gNB implementation
· e.g., gNB configures the same values for some parameters between PUSCH power control and SRS power control or the same association rule among P0_SRS,c, α_SRS,c, PL reference and closed-loop is applied for PUSCH and SRS power control
· In Alt.2, no RRC configuration is needed for signaling the direct linkage between PUSCH and SRS power control

· FFS: details on the indication of the linkage via L1 signaling, e.g., using SRI in DCI, or an association rule among P0_SRS,c, α_SRS,c, PL reference and closed-loop applied for PUSCH and SRS power control
· The following are configured by RRC
· FFS: P_SRS_OFFSET,c 
· P0_SRS,c
· α_SRS,c
· ‘k1’ which indicates DL reference RS(s) for PL estimation
· FFS if the configuration of ‘k1’ can be optional.
· FFS: P0_SRS,c; α _SRS,c; k1; h_SRS,c, P_SRS_OFFSET,c can be configured for each configured SRS resource in the SRS resource set or only per SRS resource set (if P_SRS_OFFSET,c is supported).
· Configuration should support an option for common values for at least P0_SRS,c; k1; α _SRS,c, P_SRS_OFFSET,c to be applied for all the configured SRS resource(s) in the SRS resource set (if P_SRS_OFFSET,c is supported).
· Note: it is not precluded that the same parameters are configured for multiple SRS resource sets by gNB configuration.
· For h_SRS,c(i), 
· At least the following can be configured by RRC for serving cell c on which the UE is configured with PUSCH
· h_SRS,c(i) = fc(i,l) where l = 1, 2
· FFS on the following
· If h_SRS,c(i) = 0 is supported.
· If additional closed loop is supported for SRS power control in case that SRS power control is tied with PUSCH power control.
· h_SRS,c(i) in case that SRS power control is not tied with PUSCH power control
· If both accumulative TPC and absolute TPC are supported for SRS power control
· For serving cell c on which the UE is not configured with PUSCH
· Closed-loop power control process for SRS is separately configured and not linked to closed-loop power control process for PUSCH of other serving cell(s) on which the UE is configured with PUSCH
RAN1 #91 agreements: 
For the serving cell configured with PUSCH, SRS closed loop process in the case the SRS is not tied with PUSCH supports separate h_SRS,c(i)
Accumulative TPC and absolute TPC are both supported and separately configured from PUSCH  
Accumulative or absolute TPC command is sent on group DCI with TPC-SRS-RNTI

With the latest spec design, SRS power control can be configured to be not tied to PUSCH power control. This contribution would present the following two missing parts to be complete the mechanism.
SRS TPC
SRS independent power control can be used for the cases out of UL CSI acquisition, e.g. for DL CSI when SRS resource set is configured for SRS switching. The SRS set for SRS switching will be controlled to meet the requirement for proper downlink CSI acquisition, so the power control loop follows the downlink transmission requirements. When one of the SRS sets is configured as independent power control from PUSCH, the TPC of SRS can only be obtained from group DCI. Thus only one SRS resource set can be configured with independent power control. 
In current spec as shown in the appendix, the configuration of TPC command block for a UE for independent power control is not  implemented as a configuration IE per se, but may be supported by SRS-CarrierSwitching IE. That is, the TPC command block for UE of DCI 2_3 is only configured for SRS carrier switching. The information of group common DCI is configured for a group of serving cells. Thus, it should be clarified or modified that the configuration of TPC command block is allowed when one SRS resource set is configured with independent power control. Then the information of group DCI, including starting position and field of SRS request, shall be configured in specific SRS resource set(s) per serving cell.
Proposal 1: DCI 2_3 configuration should be clarified/captured for SRS resource set(s) configured as a separate power control from PUSCH in one serving cell, based on SRS-CarrierSwitching in 38.331.
SRS PHR
In LTE, SRS PHR was introduced for SRS carrier switching. In that case, only for the PUSCH-less Scell SRS PHR need to be reported. In NR, independent SRS power control loop is also needed for DL CSI acquisition. It requires the information of SRS PH value to maintain the configuration and TPC adjustment of the SRS resource set for SRS switching. Note that the power control parameters are configured on set-wise, including the pathloss reference signal. Then without the prior information of pathloss difference for different SRS resource sets, the gNB could not infer proper SRS PH value from type1 PH for the Scell with PUSCH configured. Thus type3 PH is also needed for independent SRS power control case. To support it, SRS PH can be reported along with PUSCH PH, when the SRS resource set with independent power control is configured.
Proposal 2: Support SRS PH report along with PUSCH PH, when the SRS resource set with independent power control is configured to the UE.
Text proposal for 38.213 v15.1.0
------------------------------------------ Start of Text Proposal ----------------------------------------------
[bookmark: _Toc508784684]7.7.3	Type 3 PH Report








If a UE transmits SRS in a SRS transmission period  on UL BWP  of carrier  of serving cell  and the UE is not configured for PUSCH transmissions on carrier  of serving cell , or the UE is configured for PUSCH on carrier  of serving cell and the higher layer parameter srs-pcadjustment-state-config, of the SRS resource set  indicates a separate power control adjustment state between SRS transmission and PUSCH transmission, the UE computes a power headroom for a Type 3 report as 

 [dB]






where , , , ,  and  are defined in Subclause 7.3.1.









[bookmark: _GoBack]If the UE does not transmit SRS in SRS transmission period  on UL BWP  of carrier  of serving cell , and the UE is not configured for PUSCH transmissions on UL BWP  of carrier  of serving cell , or the UE is configured for PUSCH on carrier  of serving cell and the higher layer parameter srs-pcadjustment-state-config of the SRS resource set  indicates a separate power control adjustment state between SRS transmission and PUSCH transmission, the UE computes power headroom for a Type 3 report as 

 [dB]








where  is a SRS resource set with a respective higher layer parameter SRS-ResourceSetId value being equal to zero and ,,  and  are defined in Subclause 7.3.1.  is computed assuming MPR=0dB, A-MPR=0dB, P-MPR=0dB and TC =0dB. MPR, A-MPR, P-MPR and TC are defined in [8-1, TS 38.101-1] and [8-2, TS38.101-2]. The remaining parameters are defined in Subclause 7.3.1. For this case, the physical layer delivers  instead of  to higher layers. 
------------------------------------------ End of Text Proposal ----------------------------------------------

[bookmark: _Ref129681832]Conclusions
In this contribution, we discussed have the following conclusion:
Proposal 1: DCI 2_3 configuration should be clarified/captured for SRS resource set(s) configured as a separate power control from PUSCH in one serving cell, based on SRS-CarrierSwitching in 38.331.
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 2: Support SRS PH report along with PUSCH PH, when the SRS resource set with independent power control is configured to the UE.
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Appendix
The following is specified in 38.331, where the starting point of a TPC block is only configured for a serving cell group to support SRS carrier switching.
SRS-CarrierSwitching information element
-- ASN1START
-- TAG-SRS-CARRIERSWITCHING-START
SRS-CarrierSwitching ::=				SEQUENCE {

	-- Indicates the serving cell whose UL transmission may be interrupted during SRS transmission on a PUSCH-less cell. 
	-- During SRS transmission on a PUSCH-less cell, the UE may temporarily suspend the UL transmission on a serving cell with PUSCH 
	-- in the same CG to allow the PUSCH-less cell to transmit SRS. (see 38.214, section 6.2.1.3)
[bookmark: _Hlk508197889]	srs-SwitchFromServCellIndex				INTEGER (0..31)																OPTIONAL,	-- Cond Setup

	-- Network configures the UE with either typeA-SRS-TPC-PDCCH-Group or typeB-SRS-TPC-PDCCH-Group, if any.
	srs-TPC-PDCCH-Group					CHOICE {
		-- Type A trigger configuration for SRS transmission on a PUSCH-less SCell. 
		-- Corresponds to L1 parameter 'typeA-SRS-TPC-PDCCH-Group' (see 38.212, 38.213, section 7.3.1, 11.3)
		typeA								SEQUENCE (SIZE (1..32)) OF SRS-TPC-PDCCH-Config,
		-- Type B trigger configuration for SRS transmission on a PUSCH-less SCell. 
		-- Corresponds to L1 parameter 'typeB-SRS-TPC-PDCCH-Config' (see 38.212, 38.213, section 7.3.1, 11.3)
		typeB								SRS-TPC-PDCCH-Config
	}																													OPTIONAL, 	-- Cond Setup

	-- Maps a specific cell to a given SFI value within the DCI message
	-- Corresponds to L1 parameter 'SRS-cell-to-SFI' (see 38.212, 38.213, section 7.3.1, 11.3)
	srs-CellToSFI						SEQUENCE (SIZE (1..maxNrofServingCells)) OF SlotFormatCombinationsPerCell			OPTIONAL, 	-- Cond Setup
	
	-- A set of serving cells for monitoring PDCCH conveying SRS DCI format with CRC scrambled by TPC-SRS-RNTI
	-- Corresponds to L1 parameter 'SRS-monitoring-cells' (see 38.212, 38.213, section 7.3.1, 11.3)
[bookmark: _Hlk508197897]	monitoringCells		SEQUENCE (SIZE (1..maxNrofServingCells)) OF ServCellIndex						OPTIONAL,	-- Cond Setup
	...
}

-- One trigger configuration for SRS-Carrier Switching. (see 38.212, 38.213, section 7.3.1, 11.3)
SRS-TPC-PDCCH-Config ::=				SEQUENCE {
	-- The starting bit position of a block within the group DCI with SRS request fields (optional) and TPC commands 
	-- for a PUSCH-less SCell. (see 38.212, 38.213, section 7.3.1, 11.3)
	startingBitOfFormat2-3					INTEGER (1..31)																OPTIONAL, 	-- Cond Setup
	-- The type of a field within the group DCI with SRS request fields (optional) for a PUSCH-less SCell, 
	-- which indicates how many bits in the field are for SRS request (0 or 1/2). 
	-- Note that for Type A, there is a common SRS request field for all SCells in the set, but each SCell has its 
	-- own TPC command bits. See TS 38.212. Network configures this field with the same value for all PUSCH-less SCells.
	-- (see 38.212, 38.213, section 7.3.1, 11.3)
	fieldTypeFormat2-3						INTEGER (0..1)																OPTIONAL, 	-- Cond Setup
	-- A list of paris of [cc-SetIndex; cc-IndexInOneCC-Set] (see 38.212, 38.213, section 7.3.1, 11.3)
	-- FFS: Improve description. What is a "CC"? Where is a CC-Set defined? ...
	srs-CC-SetIndexlist						SEQUENCE (SIZE(1..4)) OF SRS-CC-SetIndex 									OPTIONAL	-- Cond Setup
}
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