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1 Introduction

This contribution discusses remaining issues on NR SRS power control framework.

2 Remaining issues on NR SRS power control framework

From email discussion in RAN1 #90bis, the following were agreed [1]:

	Agreements:

For SRS power control
PSRS,c(i) = min{PCMAX,c(i),   P0_SRS,c + 10log10(MSRS,c) + αSRS,c∙PLc(k1) + hSRS,c(i)}
· 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 yellow parts highlighted above were discussed in RAN1#91 [2] but there were no clear agreements on these issues.
Whether or not to introduce PSRS_OFFSET,c
It was argued that 
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should be included in the SRS power control formula especially for the case that SRS power control is tied with corresponding PUSCH power control. SRS power control can work without
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, because gNB can configure 
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 if SRS power control is linked to PUSCH power control. So, 
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is already embedded in 
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 and there is no need to have duplicated parameter in the equation.
Proposal 1: PSRS_OFFSET,c is not introduced in the unified SRS power control formula and P0_SRS,c is composed of the sum of P0_NOMINAL_SRS,c and P0_UE_SRS,c.
How to indicate whether or not SRS power control is tied with corresponding PUSCH power control
There was a discussion in RAN1#91 [2] regarding which case means that SRS power control is tied with PUSCH power control could be and which case means that SRS power control is not tied with PUSCH power control. Different companies had different understanding, i.e., some companies proposed that if the index of the closed-loop power control process between SRS power control and PUSCH power control is the same, then it means the case that SRS and PUSCH power control are associated with each other. On the other hand, others argued that SRS power control tied with PUSCH power control means the case where not only the index of the closed-loop power control process but also open-loop power control parameters, i.e., P0, alpha, and PL are associated between SRS power control and PUSCH power control. On top of the above issue, there was a different understanding regarding whether or not SRS power control is tied with PUSCH power control needs to be explicitly signaled by RRC (Alt.1), or it can be implicitly known to UE without any additional signaling (Alt.2).
From our understanding, SRS power control is tied with PUSCH power control means the case that the same closed-loop power control process index is used between SRS power control and PUSCH power control, because in this case, hc(i, l) = fc(i, l) which has been agreed. Also, whether hc(i, l) = fc(i, l) or hc(i, l) ≠ fc(i, l) is explicitly configured by RRC signaling.
Proposal 2: Explicit RRC configuration is used for indicating whether or not SRS power control is tied with PUSCH power control and additional L1 signaling to indicate it is not supported. 
Discussion on KSRS 
It can be argued that when SRS power control is tied with PUSCH power control, hc(i, l) = fc(i, l) and it is natural to set KSRS = KPUSCH = K2. However, even in this case, it may be that KSRS is different than KPUSCH (i.e., K2). Also, SRS can be triggered by DL DCI (i.e., DCI formats 1_0 or 1_1) rather than UL DCI (DCI formats 0_0 or 1_0) which is related to PUSCH transmission, but the SRS power control can still be (or not be) linked to PUSCH power control. In addition, dynamic UL/DL configurations may not allow a fixed value of KSRS but a value that is larger than or equal to a predefined value if the predefined value does not result to symbols where SRS can be transmitted. So, for SRS transmission triggered by a UE-specific DCI, the KSRS needs to be part of the SRS resource set.
On the other hand, TPC command for SRS transmission can be carried on a UE group-common DCI scrambled with TPC-SRS-RNTI (i.e., DCI format 2_3) and this DCI format can request SRS transmission to UE(s). In this case, a separate closed-loop power control process different than PUSCH power control is applied for SRS power control and SRS power control is not tied with PUSCH power control. In LTE, a fixed value of KSRS is used but due to the reasons mentioned earlier, the KSRS needs to be part of the SRS resource set.
Proposal 3: For SRS transmission trigged either by a UE-specific DCI (i.e., DCI format 1_0 or 1_1) or by a group common DCI (i.e., DCI format 2_3), KSRS is configured by gNB as part of the SRS resource set.

3 Conclusion
In this contribution, we have discussed remaining issues on NR SRS power control framework and the following were proposed:
Proposal 1: PSRS_OFFSET,c is not introduced in the unified SRS power control formula and P0_SRS,c is composed of the sum of P0_NOMINAL_SRS,c and P0_UE_SRS,c.

Proposal 2: Explicit RRC configuration is used for indicating whether or not SRS power control is tied with PUSCH power control and additional L1 signaling to indicate it is not supported. 
Proposal 3: For SRS transmission trigged either by a UE-specific DCI (i.e., DCI format 1_0 or 1_1) or by a group common DCI (i.e., DCI format 2_3), KSRS is configured by gNB as part of the SRS resource set.
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