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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this paper, we discuss the necessity of power control parameter alignment when more than one aperiodic SRS resource sets are configured. The corresponding CR is provided in [1].
[bookmark: _Ref129681832]Power control parameter alignment for multiple SRS resource sets
In Rel-15, two aperiodic SRS resource sets can be configured to accomplish the 1T4R antenna switching procedure in more than one slots, and they are limited to be configured with same power control parameters. The reason why this limitation exists is that the gNB will combine the sub-channel estimated from SRS resources within multiple resource sets to obtain the full channel, which means transmission power difference among SRS resources sets will lead to distortion during combination and as a consequence cause channel measurement performance degradation. In Rel-17, multiple aperiodic SRS resource sets are introduced for 1T2R, 2T4R, 1T6R, 1T8R, 2T6R, 2T8R, and 4T8R antenna switching configuration, and aformentioned limitation should be inherited to ensure guaranteed channel measurement accuracy.
Proposal 1: If more than one aperiodic SRS resource sets are configured for 1T2R, 2T4R, 1T6R, 1T8R, 2T6R, 2T8R, or 4T8R, these resources sets should be configured with same power control parameters.
And we have the CR in [1] as copied below: 
	< Start of the change request >
[bookmark: _Toc11352159][bookmark: _Toc20318049][bookmark: _Toc27299947][bookmark: _Toc29673221][bookmark: _Toc29673362][bookmark: _Toc29674355][bookmark: _Toc36645585][bookmark: _Toc45810634][bookmark: _Toc106695684]6.2.1.2	UE sounding procedure for DL CSI acquisition
========================= Unchanged parts =========================
-	For 1T4R, if the UE is indicating srs-AntennaSwitching2SP-1Periodic and/or srs-ExtensionAperiodicSRS and/or srs-OneAP-SRS, 
-	zero or one SRS resource set configured with resourceType in SRS-ResourceSet set to 'periodic' or 'semi-persistent' if the UE is not indicating srs-AntennaSwitching2SP-1Periodic, or up to two SRS resource sets configured with resourceType in SRS-ResourceSet set to 'semi-persistent' and up to one SRS resource set configured with resourceType in SRS-ResourceSet set to 'periodic' if the UE is indicating srs-AntennaSwitching2SP-1Periodic, where the two SRS resource sets configured with 'semi-persistent' are not activated at the same time. Each SRS resource set has four SRS resources transmitted in different symbols, each SRS resource in a given set consisting of a single SRS port, and the SRS port of each resource is associated with a different UE antenna port, and
-	zero or two SRS resource sets each configured with resourceType in SRS-ResourceSet set to 'aperiodic', if the UE is not indicating srs-ExtensionAperiodicSRS or srs-OneAP-SRS, or zero or one or two or four SRS resource sets each configured with resourceType in SRS-ResourceSet set to 'aperiodic' if the UE is indicating srs-ExtensionAperiodicSRS and srs-OneAP-SRS, or zero or two or four SRS resource sets each configured with resourceType in SRS-ResourceSet set to 'aperiodic' if the UE is indicating srs-ExtensionAperiodicSRS only, or zero or one or two SRS resource sets each configured with resourceType in SRS-ResourceSet set to 'aperiodic' if the UE is indicating srs-OneAP-SRS only. In the case of one resource set, a total of four SRS resources are transmitted in different symbols in the same slot, and the SRS port of each resource in the given set is associated with a different UE antenna port. In the case of two resource sets, a total of four SRS resources are transmitted in different symbols of two different slots, and the SRS port of each SRS resource in the given two sets is associated with a different UE antenna port. The two sets are each configured with two SRS resources, or one set is configured with one SRS resource and the other set is configured with three SRS resources. In the case of four resource sets, if UE is capable if supporting four sets, a total of four SRS resources are transmitted in different symbols of four different slots, and the SRS port of each SRS resource in the given four sets is associated with a different UE antenna port. The four sets are each configured with one SRS resource. The UE shall expect that the two or four sets are both configured with the same values of the higher layer parameters alpha, p0, pathlossReferenceRS, and srs-PowerControlAdjustmentStates in SRS-ResourceSet. The UE shall expect that the value of the higher layer parameter aperiodicSRS-ResourceTrigger or the value of an entry in AperiodicSRS-ResourceTriggerList in each SRS-ResourceSet is the same, and the value of the higher layer parameter slotOffset in each SRS-ResourceSet is different. Or, 
-	otherwise, for 1T4R,
-	zero or one SRS resource set configured with higher layer parameter resourceType in SRS-ResourceSet set to 'periodic' or 'semi-persistent' with four SRS resources transmitted in different symbols, each SRS resource in a given set consisting of a single SRS port, and the SRS port of each resource is associated with a different UE antenna port, and
-	zero or two SRS resource sets each configured with higher layer parameter resourceType in SRS-ResourceSet set to 'aperiodic' and with a total of four SRS resources transmitted in different symbols of two different slots, and where the SRS port of each SRS resource in the given two sets is associated with a different UE antenna port. The two sets are each configured with two SRS resources, or one set is configured with one SRS resource and the other set is configured with three SRS resources. The UE shall expect that the two sets are both configured with the same values of the higher layer parameters alpha, p0, pathlossReferenceRS, and srs-PowerControlAdjustmentStates in SRS-ResourceSet. The UE shall expect that the value of the higher layer parameter aperiodicSRS-ResourceTrigger or the value of an entry in AperiodicSRS-ResourceTriggerList in each SRS-ResourceSet is the same, and the value of the higher layer parameter slotOffset in each SRS-ResourceSet is different. Or,
========================= Unchanged parts =========================
The UE is configured with a guard period of Y symbols, in which the UE does not transmit any other signal, in the case the SRS resources of a set are transmitted in the same slot. The guard period is in-between the SRS resources of the set. For two SRS resource sets of an antenna switching located in two consecutive slots, if UE is capable of transmitting SRS in all symbols in one slot, a guard period of Y symbols exists between the last OFDM symbol occupied by the SRS resource set in the first slot and the first OFDM symbol occupied by the SRS resource set in the second slot.
For the inter-set guard period, the UE does not transmit any other signal on any symbols of the interval if the interval between SRS resource sets is Y symbols.
-	When both the SRS resource on all of the corresponding symbols prior to the gap and the SRS resource on all of the corresponding symbols after the gap are dropped due to collision handling, the gap period is also dropped with same priority and can be used for UL transmission.
The UE shall expect to be configured with the same number of SRS ports for all SRS resources in the SRS resource set(s) with higher layer parameter usage set as 'antennaSwitching'.
For 1T2R, 1T4R, 2T4R, 1T6R, 1T8R, 2T6R, 2T8R, or 4T8R, if more than one SRS resource sets with resourceType in SRS-ResourceSet set to 'aperiodic' are configured, the UE shall expect that the multiple sets are all configured with the same values of the higher layer parameters alpha, p0, pathlossReferenceRS, and srs-PowerControlAdjustmentStates in SRS-ResourceSet.
========================= Unchanged parts =========================
< End of the change request >



Proposal 2: Endorse the CR in R1-2301720.

Conclusion
In this contribution, we discuss the necessity of power control parameter alignment when more than one aperiodic SRS resource sets are configured and have following proposals:
Proposal 1: If more than one aperiodic SRS resource sets are configured for 1T2R, 2T4R, 1T6R, 1T8R, 2T6R, 2T8R, or 4T8R, these resources sets should be configured with same power control parameters.
Proposal 2: Endorse the CR in R1-2301720.
	< Start of the change request >
6.2.1.2	UE sounding procedure for DL CSI acquisition
========================= Unchanged parts =========================
-	For 1T4R, if the UE is indicating srs-AntennaSwitching2SP-1Periodic and/or srs-ExtensionAperiodicSRS and/or srs-OneAP-SRS, 
-	zero or one SRS resource set configured with resourceType in SRS-ResourceSet set to 'periodic' or 'semi-persistent' if the UE is not indicating srs-AntennaSwitching2SP-1Periodic, or up to two SRS resource sets configured with resourceType in SRS-ResourceSet set to 'semi-persistent' and up to one SRS resource set configured with resourceType in SRS-ResourceSet set to 'periodic' if the UE is indicating srs-AntennaSwitching2SP-1Periodic, where the two SRS resource sets configured with 'semi-persistent' are not activated at the same time. Each SRS resource set has four SRS resources transmitted in different symbols, each SRS resource in a given set consisting of a single SRS port, and the SRS port of each resource is associated with a different UE antenna port, and
-	zero or two SRS resource sets each configured with resourceType in SRS-ResourceSet set to 'aperiodic', if the UE is not indicating srs-ExtensionAperiodicSRS or srs-OneAP-SRS, or zero or one or two or four SRS resource sets each configured with resourceType in SRS-ResourceSet set to 'aperiodic' if the UE is indicating srs-ExtensionAperiodicSRS and srs-OneAP-SRS, or zero or two or four SRS resource sets each configured with resourceType in SRS-ResourceSet set to 'aperiodic' if the UE is indicating srs-ExtensionAperiodicSRS only, or zero or one or two SRS resource sets each configured with resourceType in SRS-ResourceSet set to 'aperiodic' if the UE is indicating srs-OneAP-SRS only. In the case of one resource set, a total of four SRS resources are transmitted in different symbols in the same slot, and the SRS port of each resource in the given set is associated with a different UE antenna port. In the case of two resource sets, a total of four SRS resources are transmitted in different symbols of two different slots, and the SRS port of each SRS resource in the given two sets is associated with a different UE antenna port. The two sets are each configured with two SRS resources, or one set is configured with one SRS resource and the other set is configured with three SRS resources. In the case of four resource sets, if UE is capable if supporting four sets, a total of four SRS resources are transmitted in different symbols of four different slots, and the SRS port of each SRS resource in the given four sets is associated with a different UE antenna port. The four sets are each configured with one SRS resource. The UE shall expect that the two or four sets are both configured with the same values of the higher layer parameters alpha, p0, pathlossReferenceRS, and srs-PowerControlAdjustmentStates in SRS-ResourceSet. The UE shall expect that the value of the higher layer parameter aperiodicSRS-ResourceTrigger or the value of an entry in AperiodicSRS-ResourceTriggerList in each SRS-ResourceSet is the same, and the value of the higher layer parameter slotOffset in each SRS-ResourceSet is different. Or, 
-	otherwise, for 1T4R,
-	zero or one SRS resource set configured with higher layer parameter resourceType in SRS-ResourceSet set to 'periodic' or 'semi-persistent' with four SRS resources transmitted in different symbols, each SRS resource in a given set consisting of a single SRS port, and the SRS port of each resource is associated with a different UE antenna port, and
-	zero or two SRS resource sets each configured with higher layer parameter resourceType in SRS-ResourceSet set to 'aperiodic' and with a total of four SRS resources transmitted in different symbols of two different slots, and where the SRS port of each SRS resource in the given two sets is associated with a different UE antenna port. The two sets are each configured with two SRS resources, or one set is configured with one SRS resource and the other set is configured with three SRS resources. The UE shall expect that the two sets are both configured with the same values of the higher layer parameters alpha, p0, pathlossReferenceRS, and srs-PowerControlAdjustmentStates in SRS-ResourceSet. The UE shall expect that the value of the higher layer parameter aperiodicSRS-ResourceTrigger or the value of an entry in AperiodicSRS-ResourceTriggerList in each SRS-ResourceSet is the same, and the value of the higher layer parameter slotOffset in each SRS-ResourceSet is different. Or,
========================= Unchanged parts =========================
The UE is configured with a guard period of Y symbols, in which the UE does not transmit any other signal, in the case the SRS resources of a set are transmitted in the same slot. The guard period is in-between the SRS resources of the set. For two SRS resource sets of an antenna switching located in two consecutive slots, if UE is capable of transmitting SRS in all symbols in one slot, a guard period of Y symbols exists between the last OFDM symbol occupied by the SRS resource set in the first slot and the first OFDM symbol occupied by the SRS resource set in the second slot.
For the inter-set guard period, the UE does not transmit any other signal on any symbols of the interval if the interval between SRS resource sets is Y symbols.
-	When both the SRS resource on all of the corresponding symbols prior to the gap and the SRS resource on all of the corresponding symbols after the gap are dropped due to collision handling, the gap period is also dropped with same priority and can be used for UL transmission.
The UE shall expect to be configured with the same number of SRS ports for all SRS resources in the SRS resource set(s) with higher layer parameter usage set as 'antennaSwitching'.
For 1T2R, 1T4R, 2T4R, 1T6R, 1T8R, 2T6R, 2T8R, or 4T8R, if more than one SRS resource sets with resourceType in SRS-ResourceSet set to 'aperiodic' are configured, the UE shall expect that the multiple sets are all configured with the same values of the higher layer parameters alpha, p0, pathlossReferenceRS, and srs-PowerControlAdjustmentStates in SRS-ResourceSet.
========================= Unchanged parts =========================
< End of the change request >
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