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Introduction
[bookmark: _Ref178064866]In the e-mail thread [90b-NR-40]Email discussion on SRS power control framework, a number of a large step forward was made for SRS power control. In this contribution we present our view on remaining issues for SRS power control. 
How to tie SRS PC to PUSCH PC
In the e-mail thread [90b-NR-40], the following was agreed:
–       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

In table 1 we illustrate a potential use case utilizing both DL/UL CSI acquisition and beam management. As can be seen there are two power control loops defined for PUSCH and corresponding to the transmit powers X1 and X2 as indicated by the index j. These corresponding values have also been defined for SRS sets 1-2, hence by transmitting using these SRS sets it is possible for the gNB to make the SRS PC “follow” the PUSCH PC. On the other hand, for SRS set 3 there is another value defined, Y, which may be used for instance when operating with beam management procedures. 



Table 1. Example configuration of P0 for PUSCH and SRS PC.
	j
	P0_PUSCH
	
	SRS set idx
	P0_SRS

	1
	X1
	
	1
	X1

	2
	X2
	
	2
	X2

	
	
	
	3
	Y




Hence, from the above example we see that the gNB could handle the linking between SRS and PUSCH by implementation. From our side we therefore find that Alt2 is the preferred option since it will not require any explicit linking between SRS and PUSCH and we therefore see no need to introduce an explicit signaling framework for this. 
[bookmark: _Toc498714893][bookmark: _Toc498714983][bookmark: _Toc498715004][bookmark: _Toc498715020][bookmark: _Toc498715208][bookmark: _Toc498716232]Support Alt.2: implicit configuration by gNB implementation.
PL estimation for SRS PC 
In [90b-NR-40] the following was said regarding PL estimation: 
For PL estimation, 
   Each SRS resource set is associated with X1 DL reference signal(s) for PL estimation, FFS on if X1 can be more than 1
   Maximum number of PL estimates to be maintained by UE is limited to X2, FFS on X2.
   FFS: PL estimation associated with k1 should be kept unchanged per the configured SRS resource set

[bookmark: _Toc498714894]Continuing the example from Table 1 we extend this configuration as shown in Tables 2-3. As can be seen PUSCH PC has been configured with a set of DL RS corresponding to the index k. Furthermore, k1 has also been connected to a set of DL RSs and the SRS sets have in turn been connected to k1. By the given configuration SRS set 1 would now follow PUSCH PC, both in terms of P0 as well as DL RS. The same holds for SRS set 2 whereas SRS set 3 does not follow PUSCH PC.  

Table 2. Example configuration of P0 for PUSCH and SRS PC.
	k
	DL RS (for PUSCH)
	
	k1	
	DL RS (for SRS)

	1
	CSI-RS1
	
	1
	SSB

	2
	CSI-RS2
	
	2
	CSI-RS1

	
	
	
	3
	CSI-RS2



Table 3. Example configuration of SRS sets and k1.
	[bookmark: _Toc498714895][bookmark: _Toc498714984]SRS set idx
	[bookmark: _Toc498714896][bookmark: _Toc498714985]k1
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[bookmark: _Toc498714903][bookmark: _Toc498714992][bookmark: _Toc498715005]Hence, also here it is illustrated that the proposed framework enables sufficient flexibility. Based on this we have the following proposals
[bookmark: _Toc498714904][bookmark: _Toc498714993][bookmark: _Toc498715006][bookmark: _Toc498715021][bookmark: _Toc498715209][bookmark: _Toc498716233]Each SRS resource set is associated with 1 DL reference signal for PL estimation
Closed loop PC for SRS 
–       Further agreements from [90b-NR-40] were:
–       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


Since it has been agreed that SRS PC should be able to “follow” PUSCH PC and since PUSCH PC can be operated with both accumulative and absolute TPC this needs to be considered. For PUSCH PC operating with absolute mode it would be natural to operate with absolute mode whereas for accumulative mode SRS,c(i)=fc(i,l) would be the natural configuration. However, in a configuration where SRS is mainly used for beam management purposes, and hence does not follow PUSCH, it may be a more suitable choice to use h_SRS,c(i)=0 . Furthermore, at least for the non-SRS switching case we do not see a strong need for maintain additional SRS specific closed loops. Based on this we propose 
[bookmark: _Toc498714906][bookmark: _Toc498714995][bookmark: _Toc498715008][bookmark: _Toc498715023][bookmark: _Toc498715211][bookmark: _Toc498716235]Support h_SRS,c(i) = 0 
[bookmark: _Toc498714907][bookmark: _Toc498714996][bookmark: _Toc498715009][bookmark: _Toc498715024][bookmark: _Toc498715212][bookmark: _Toc498716236]Support both accumulative TPC and absolute TPC for SRS power control
Configuring SRS PC
Further agreements from [90b-NR-40] were:
–       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.


Based on our previous discussion we propose 
[bookmark: _Toc498715213][bookmark: _Toc498716237]P0_SRS,c; α _SRS,c; k1; h_SRS,c can be configured per SRS resource set
Conclusions
Based on the discussion in this contribution we propose the following:
Proposal 1	Whether or not SRS power control is tied with corresponding PUSCH power control is gNB implementation.
Proposal 2	Each SRS resource set is associated with 1 DL reference signal for PL estimation
Proposal 3	Support h_SRS,c(i) = 0
Proposal 4	Support both accumulative TPC and absolute TPC for SRS power control
[bookmark: _GoBack]Proposal 5	P0_SRS,c; α _SRS,c; k1; h_SRS,c, can be configured per SRS resource set
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