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1 Introduction
In RAN1#110b-e, the uplink power control for SRS was discussed and two options for SRS closed loop power control were provided [1]. Due to different understanding across companies, it is still not clear how the SRS closed loop power control is tied with PUSCH and how to configure a separate closed loop power control for SRS in Rel-17 unified TCI framework. Therefore, in this contribution, we will elaborate our views on SRS closed loop power control.
	Option-1: On SRS close loop in unified TCI framework, per serving cell
-        If PUSCH -config is configured, only 2 close loops for SRS are supported
o  Candidate values of 'i0' and 'i1' in closedLoopIndex -r17 for SRS refers to first and second close loop;
-        otherwise, only one close loop for SRS is supported
 
Interpretation:
-    For the Case 1 that PUSCH is configured with i0 in a TCI state, and SRS is configured with i1 in the same TCI state, a DCI format 0_x would update the CLPC ID for PUSCH and/or SRS , depending on what is scheduled. If both PUSCH and SRS are scheduled, both closed loops would be updated.
-    For the Case 2 that  PUSCH is configured with i0 in a TCI state, and SRS is configured with i0 in the same TCI state, a DCI format 0_x would update CLPC ID 0, irrespective of if PUSCH or SRS is scheduled
-    For the Case 3 that PUSCH is not configured in a CC, and SRS is configured with i0 in a TCI state, a DCI format 0_x would update CLPC ID 0 when SRS is scheduled

Option-2B (reusing existing parameter): On SRS close loop in unified TCI framework,
-        If srs-PowerControlAdjustmentStates is set to 'separateClosedLoop' in a SRS resource set, the SRS is associated with a separate close loop;
-        Otherwise, closedLoopIndex -r17 for SRS in a joint/UL-TCI state is to indicate a SRS close loop tied with PUSCH
o   Note: In such case, candidate values of 'i0' and 'i1' in closedLoopIndex -r17 for SRS refers to first and second close loop tied with PUSCH



2 Uplink power control for SRS transmission 
Uplink power control is devoted to adjusting the power of different uplink physical channels and signals, so as to effectively realize path loss compensation and interference suppression. Similar to LTE uplink power control, NR uplink power control is based on a combination of open loop power control and closed loop power control. More specifically, the open-loop power control is a fractional path-loss compensation based mechanism for transmit power adjustment so that the received power aligns with the target received power. The closed loop power control is achieved based on network measurements of the received power, where a power-control command is provided by the network for power adjustment.
2.1 SRS closed loop power control in Rel-15/16
According to clause 7.3.1 of TS 38.213, the uplink power control of SRS transmission allows for the configuration of multiple closed loop processes, which are shown as follows.
	-	For the SRS power control adjustment state for active UL BWP  of carrier  of serving cell  and SRS transmission occasion 
-	, where  is the current PUSCH power control adjustment state as described in clause 7.1.1, if srs-PowerControlAdjustmentStates indicates a same power control adjustment state for SRS transmissions and PUSCH transmissions; or
-	[image: ] if the UE is not configured for PUSCH transmissions on active UL BWP  of carrier  of serving cell , or if srs-PowerControlAdjustmentStates indicates separate power control adjustment states between SRS transmissions and PUSCH transmissions, and if tpc-Accumulation is not provided, where...
-	 if the UE is not configured for PUSCH transmissions on active UL BWP  of carrier  of serving cell , or if srs-PowerControlAdjustmentStates indicates separate power control adjustment states between SRS transmissions and PUSCH transmissions, and tpc-Accumulation is provided, and the UE detects a DCI format 2_3  symbols before a first symbol of SRS transmission occasion , where absolute values of  are provided in Table 7.1.1-1


Apparently, the closed loop power control for SRS transmission is much relevant to the configuration of srs-PowerControlAdjustmentStates. For reference, the configuration of srs-PowerControlAdjustmentStates in TS 38.331 is also provided here.
	srs-PowerControlAdjustmentStates        ENUMERATED { sameAsFci2, separateClosedLoop}                   OPTIONAL, -- Need S
Indicates whether hsrs,c(i) = fc(i,1) or hsrs,c(i) = fc(i,2) (if twoPUSCH-PC-AdjustmentStates are configured) or separate close loop is configured for SRS. This parameter is applicable only for Uls on which UE also transmits PUSCH. If absent or release, the UE applies the value sameAs-Fci1 (see TS 38.213 [13], clause 7.3).


It should be straightforward to make the following interpretation.
1) If the UE is configured with PUSCH transmission in a BWP/CC on which a SRS is configured, and srs-PowerControlAdjustmentStates indicates a same power control adjustment state for SRS transmissions and PUSCH transmissions, the SRS closed loop power control and the selection of the SRS power control adjustment state l (i.e., closedLoopIndex-r17 in Rel-17 unified TCI framework) is tied with PUSCH. Specifically, if srs-PowerControlAdjustmentStates is set to ‘sameAsFci2’, the closed loop power control for SRS applies the value , where  is the second PUSCH power adjustment. If srs-PowerControlAdjustmentStates is absent or release, the closed loop power control for SRS applies the value , where  is the first PUSCH power adjustment.
2) If srs-PowerControlAdjustmentStates indicates a separate power control adjustment state for SRS transmissions and PUSCH transmissions, the SRS is configured with a separate closed loop power control. Specifically, if srs-PowerControlAdjustmentStates is set to ‘separateClosedLoop’, the closed loop power control for SRS applies the value  [image: ] or , which is independent of the SRS power control adjustment state l. In other words, there is only one separate closed loop power control for SRS which does not need a SRS power control adjustment state l to identify.
Observation 1: In Rel-15/16, if the UE is configured with PUSCH transmission and srs-PowerControlAdjustmentStates indicates a same power control adjustment state for SRS transmissions and PUSCH transmissions, the SRS closed loop power control is tied with PUSCH. Otherwise, the SRS is configured with a separate closed loop power control, which is independent of the SRS power control adjustment state l.
Observation 2: There are three SRS power control adjustment states supported in Rel-15/16 through the configuration of srs-PowerControlAdjustmentStates, which correspond to l=0, l=1, and a separate closed loop power control.

2.2 SRS closed loop power control in Rel-17
According to clause 7.3.1 of TS 38.213 as shown below, the SRS power control adjustment state in Rel-17 unified TCI framework is provided by p0AlphaSetforSRS associated with (indicated) TCIState or UL-TCIState. Since the RRC parameter closedLoopIndex-r17 in p0AlphaSetforSRS is not optional in the TCI state configuration, there would be only two SRS power control adjustment states regardless of whether followUnifiedTCIstateSRS is provided or not, which correspond to l=0 (closedLoopIndex-r17 is set to ‘i0’) and l=1 (closedLoopIndex-r17 is set to ‘i1’). Considering that the SRS power control adjustment states can work on serving cells with or without PUCCH/PUSCH, the SRS closed loop power control can be tied with PUSCH or separate in Rel-17 unified TCI framework. Especially in a serving cell with PUSCH, SRS with usage of beam management can be configured with separate CLPC, or SRS with usage of codebook or non-codebook can be configured with CLPC tied with PUSCH. So, there is a need to explicitly indicate whether it is a separate CLPC or a CLPC tied with PUSCH for an SRS. 
	-	in clause 7.3.1, if p0AlphaSetforSRS is provided, 
-	if followUnifiedTCIstateSRS is provided for a SRS resource set, the values of , , and SRS power control adjustment state  are provided by p0AlphaSetforSRS associated with the indicated TCIState or UL-TCIState
-	else, if followUnifiedTCIstateSRS is not provided for a SRS resource set and for a SRS resource from the SRS resource set, the values of , , and SRS power control adjustment state  are provided by p0AlphaSetforSRS associated with TCIState or UL-TCIState of an SRS resource with lowest SRS-ResourceId in the SRS resource set and a RS index  for obtaining a pathloss estimate for the SRS transmission is provided by PL-RS associated with or included in the TCIState or UL-TCIState of an SRS resource with lowest SRS-ResourceId in the SRS resource set


Observation 3: There are only two SRS power control adjustment states supported in Rel-17 unified TCI framework regardless of whether followUnifiedTCIstateSRS is provided or not, which correspond to l=0 (closedLoopIndex-r17 is set to ‘i0’) and l=1 (closedLoopIndex-r17 is set to ‘i1’), respectively.
Observation 4: The SRS closed loop power control may or may not be tied with PUSCH in Rel-17 unified TCI framework. It needs to explicitly indicate whether it is a separate CLPC or a CLPC tied with PUSCH for an SRS. 

2.3 Indication of separate CLPC in Rel-17 
As concluded in Table I, there are three power control adjustment states for SRS transmission in Rel-15/16 through the configuration of srs-PowerControlAdjustmentStates, which correspond to l=0, l=1, and a separate closed loop power control. However, based on current spec, only two SRS power control adjustment states are supported in Rel-17 unified TCI framework regardless of whether followUnifiedTCIstateSRS is provided or not, which correspond to l=0 (closedLoopIndex-r17 is set to ‘i0’) and l=1 (closedLoopIndex-r17 is set to ‘i1’). As a result, the separate closed loop power control for SRS in legacy Rel-15/16 is not included in Rel-17 unified TCI framework, which should be appropriately fixed with minor effort.
Table I. SRS closed loop power control in Rel-15/16 and Rel-17 unified TCI framework
	SRS closed loop power control adjustment state
	Rel-15/16
	Rel-17 unified TCI framework

	
	l=0,1, which is tied with PUSCH,
and a separate closed loop power control, which is independent of l
	l=0,1, which may or may not be tied with PUSCH


Then, the question would be how to add the SRS separate closed loop power control defined in legacy Rel-15/16 to Rel-17 unified TCI framework. Since the SRS power control parameter is determined based on TCI state for each SRS resource in Rel-17 unified TCI framework, the separate closed loop power control is better to be configured per resource level. To this end, a new entry of 'separateCloseLoop' for closedLoopIndex-r17 in P0AlphaSet-r17 for SRS may need to be introduced to indicate the separate closed loop power control. However, this would cause additional spec impact, especially related to RRC parameter which is not expected to be modified. Therefore, for SRS closed loop power adjustment in Rel-17 unified TCI framework, the Rel-15/16 power control mechanism can be adopted partially with srs-PowerControlAdjustmentStates (configured per SRS resource set level) being reused to indicate the separate closed loop power control.
Observation 5: The separate closed loop power control for SRS in legacy Rel-15/16 is not included in Rel-17 unified TCI framework in current spec.
Based on above analysis, we have the following proposal and the corresponding draft CR can be found in [2].
Proposal 1: For SRS closed loop power adjustment in Rel-17 unified TCI framework, the Rel-15/16 power control parameter srs-PowerControlAdjustmentStates can be reused to indicate the separate closed loop power control.

3 Conclusions
In this contribution, we discuss the configuration of the separate closed loop power control adjustment state for SRS closed loop power control. We have the following observations and proposal.
Observations:
Observation 1: In Rel-15/16, if the UE is configured with PUSCH transmission and srs-PowerControlAdjustmentStates indicates a same power control adjustment state for SRS transmissions and PUSCH transmissions, the SRS closed loop power control is tied with PUSCH. Otherwise, the SRS is configured with a separate closed loop power control, which is independent of the SRS power control adjustment state l.
Observation 2: There are three SRS power control adjustment states supported in Rel-15/16 through the configuration of srs-PowerControlAdjustmentStates, which correspond to l=0, l=1, and a separate closed loop power control.
Observation 3: There are only two SRS power control adjustment states supported in Rel-17 unified TCI framework regardless of whether followUnifiedTCIstateSRS is provided or not, which correspond to l=0 (closedLoopIndex-r17 is set to ‘i0’) and l=1 (closedLoopIndex-r17 is set to ‘i1’), respectively.
Observation 4: The SRS closed loop power control may or may not be tied with PUSCH in Rel-17 unified TCI framework. It needs to explicitly indicate whether it is a separate CLPC or a CLPC tied with PUSCH for an SRS. 
Observation 5: The separate closed loop power control for SRS in legacy Rel-15/16 is not included in Rel-17 unified TCI framework in current spec.

Proposal:
Proposal 1: For SRS closed loop power adjustment in Rel-17 unified TCI framework, the Rel-15/16 power control parameter srs-PowerControlAdjustmentStates can be reused to indicate the separate closed loop power control.
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