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Introduction
The issue on SRS transmission occasion and power scaling when multiple SRS resources are transmitted simultaneously was discussed in RAN1#116, and following agreements were made. Conclusion
For a given CC, multiple SRS resources in a set with usage “Codebook” are not expected to be overlapped in time.
Agreement
For a given CC, multiple SRS resources in a set with usage “nonCodebook” are not expected to be partially overlapped in time
· Specification change is only for Rel-17 and onwards
Agreement
For a given CC, multiple SRS resources across multiple sets with usage “beamManagement” are not expected to be partially overlapped in time
· Specification change is only for Rel-17 and onwards
· Final CRs in R1-2401864 (Rel-17) and R1-2401865 (Rel-18)

And, following two options on power splitting/scaling are left for further discussion in RAN1#116bis.For future meetings:
[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: _Hlk162445499]Study the following two options for RAN1#116bis:
· Modified Option2:
· equally split across all SRS ports in all the overlapping SRS resources in the same SRS resource set with usage ‘nonCodebook’all resources within a set when they are fully overlapped in time.
· 
Option4: restrict it to ‘nonCodebook’ and the case when UE transmit power exceeds  as below
· 

For simultaneous transmissions of SRS resources of a SRS resource set with higher layer parameter usage in SRS-ResourceSet set to ‘nonCodebook’, if the total UE transmit power for SRS transmission in a respective transmission occasion  would exceed , the UE should perform equal power scaling across the overlapping SRS resources.

In this contribution, we discuss these options on power splitting/scaling for simultaneous transmission of overlapping multiple SRS resources within a set for usage ‘nonCodebook’.
Discussion
In the current spec, when multiple SRS resources within a set for usage ‘nonCodebook’ are simultaneously transmitted, it is specified in 38.214 that the SRS resources occupy the same RBs.…
[bookmark: _Hlk494787623]subclause 6.1.2.3. The UE shall use one or multiple SRS resources for SRS transmission, where, in a SRS resource set, the maximum number of SRS resources which can be configured to the UE for simultaneous transmission in the same symbol and the maximum number of SRS resources are UE capabilities. The SRS resources transmitted simultaneously occupy the same RBs. Only one SRS port for each SRS resource is configured. Only one SRS resource set can be
…


And, it was agreed in RAN1#116 that multiple SRS resources in a set with usage ‘nonCodebook’ are fully overlapped in time.For a given CC, multiple SRS resources in a set with usage “nonCodebook” are not expected to be partially overlapped in time


Furthermore, in current specification, the open-loop power control parameters P0 /alpha and PL-RS are configured per SRS resource set. Even when unified TCI frame work is configured, power control parameter setting is shared by all SRS resources configured in one SRS resource set. Speaking of the closed-loop power control, closedloopindex is also configured per SRS resource set when closed loop power adjustment states shared with PUSCH. So, transmission power of each SRS resources is same due to the same set of power control parameters. When closed-loop power adjustment is configured separate from PUSCH, TPC or TPCs which are used to determine the adjustment level are also same for the fully-overlapped SRS resources because the TPC determination timeline for each SRS occasion is same. So, we have an observation that transmission power of fully-overlapped SRS(s) in one SRS resource set is same even though it is calculated per SRS resource.
[bookmark: OLE_LINK4]Observation1：Transmission power of fully-overlapped SRS(s) in one SRS resource set is same even though it is calculated per SRS resource.
One transmission power P calculated based on the power control parameter setting is derived whenever it is calculated per SRS resource or per SRS occasion. UE behavior on determining transmission power for each SRS ports should be further clarified, because there is no any reference from current specification. The following two assumptions are considered:
· Assumption 1: UE assumes transmission power P is shared across all these overlapped SRS resources in one SRS resource set.
· Assumption 2: UE assumes transmission power of every SRS resource is P.
With Assumption 1, UE shall equally split transmission power P to each SRS resources. In Assumption 2, total transmission power of these overlapped SRS resources can exceed the maximum transmission power Pcmax. So, how to determine transmission power of each SRS resources when P*4 exceeds Pcmax should be determined. And, Pcmax is function of transmission occasion i, which means the transmission occasion is same for all overlapping resources within the set with usage ‘nonCodebook’. 
In last meeting, this issue is extensively discussed and the following two options are left to be further discussed:
	Study the following two options for RAN1#116bis:
· Modified Option2:
· equally split across all SRS ports in all the overlapping SRS resources in the same SRS resource set with usage ‘nonCodebook’all resources within a set when they are fully overlapped in time.
· 
Option4: restrict it to ‘nonCodebook’ and the case when UE transmit power exceeds  as below
· 

For simultaneous transmissions of SRS resources of a SRS resource set with higher layer parameter usage in SRS-ResourceSet set to ‘nonCodebook’, if the total UE transmit power for SRS transmission in a respective transmission occasion  would exceed , the UE should perform equal power scaling across the overlapping SRS resources.



Option2, which is derived from assumption 1, is beneficial for both UE and gNB. With assumption 1, the understanding between gNB and UE on maximum transmission power of each occasion Pcmax is aligned. On the other hand, Power control algorithm is same regardless whether the SRSs are overlapped or not. The transmission power aforementioned P derived from PC parameter setting can be up to Pcmax. Since SRS resources are overlapped, UE has to split transmission power P across SRS resources with usage ‘nonCodebook’. Moreover, the behavior is same as for PUSCH ports. From the perspective of UE, option 2 is simpler from implementation perspective. 
Support option 2.
Conclusion
In this we discussed two options on transmission power splitting/scaling from last meeting, we also discussed transmission occasion when multiple SRS resources with usage ‘nonCodebook’ are overlapped in time. We have following observation and proposal.
Observation1：Transmission power of fully-overlapped SRS(s) in one SRS resource set is same even though it is calculated per SRS resource.
1. Support option 2.
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