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1. Introduction
In RAN1#116 meeting [1], the following agreements and conclusion are achieved to preclude partially overlapped in time for SRS with usage “nonCodebook” and “beamManagement”. However, the power scaling across the overlapping SRS resources has been left for further discussion.
	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

For future meetings:
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 provide our understanding on the power scaling across the overlapping SRS resources with usage “nonCodebook” and “beamManagement”, respectively.

2. Power scaling across the overlapping SRS resources with usage “nonCodebook”




From our understanding, the calculated transmit power  in current TS 38.213 is defined per SRS resource, regardless of overlapping with other resources or not, when the total UE transmit power for SRS transmission in a respective transmission occasion i does not exceed PCMAX. For SRS with usage “nonCodebook”, each SRS resource is single-port, and the bandwidth of each SRS resource is same, then the transmission power for each SRS resource is same with the calculated transmit power . As shown in Fig.1, if PCMAX is 200 mw and the calculated transmit power  is 100 mw, when two SRS resources with usage “nonCodebook” are fully overlapped in time, the transmission power of each SRS resources is 100 mw. If option 2 is used, UE equally splits across all SRS ports in all the overlapping SRS resources in the same SRS resource set with usage ‘nonCodebook’ when they are fully overlapped in time. Same example as above, if PCMAX is 200 mw and the calculated transmit power  is 100 mw, when two SRS resources each with single port are fully overlapped in time, the transmission power of each SRS resources is 50 mw. The SRS transmission power is reduced although the total UE transmit power for SRS transmission in a respective transmission occasion i does not exceed PCMAX, which will artificially limit the SRS transmission power and is undesirable for coverage performance. 

When the total UE transmit power for SRS transmission in a respective transmission occasion i does not exceed PCMAX, based on option 4, the UE should perform equal power scaling across the overlapping SRS resources. As shown in Fig.1, if PCMAX is 200 mw and the calculated transmit power  is 150 mw, when two SRS resources with usage “nonCodebook” are fully overlapped in time, the transmission power of each SRS resources is scaled to 100 mw. If option 2 is used, the transmission power of each SRS resources is 75 mw. The SRS transmission power is also reduced when the total UE transmit power for SRS transmission in a respective transmission occasion i exceeds PCMAX. 
[image: ]
Fig.1 Power scaling across the overlapping SRS resources with usage “nonCodebook”

Proposal 1: The calculated transmit power  in current TS 38.213 is defined per SRS resource.
Proposal 2: Support Option4: restrict it to ‘nonCodebook’ and the case when UE transmit power exceeds PCMAX 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 i would exceed PCMAX, the UE should perform equal power scaling across the overlapping SRS resources.

3. Power scaling across the overlapping SRS resources with usage “beamManagement”
In RAN1#116 meeting [1], the following options are listed for power scaling across the overlapping SRS resource sets. 
	Option1: transmission power split across multiple sets is up to UE implementation when multiple resources are fully overlapped in time

Option2: for SRS configured with usage “beamManagement”, transmission power split across multiple sets is up to UE implementation when multiple resources are fully overlapped in time

Option3: If the total transmission power does not exceed Pcmax transmission power is defined per SRS resource. If the total transmission power exceeds Pcmax, transmission power split up to UE implementation. 

Option4: If SRS resources with different usage cannot overlap in time, then power can be equally split between ports of SRS resources. Otherwise, the power splitting should be up to UE implementation.


The issue of power scaling across the overlapping SRS resource sets discussed in RAN1#116 meeting is mainly for the scenario that multiple SRS resources across multiple sets with usage “beamManagement” are fully overlapped in time. It is different from the scenario that an SRS resource associated with multiple sets with different usage is configured for UE, and it has been concluded in RAN1#95 meeting that it is up to UE for which usage this SRS resource is transmitted for. So, we prefer to add restriction to “beamManagement” in this discussion.
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For the scenario that multiple SRS resources across multiple sets with usage “beamManagement” are fully overlapped in time, when the total UE transmit power for SRS transmission in a respective transmission occasion i does not exceed, based on our understanding, the calculated transmit power  in current TS 38.213 is defined per SRS resource. When the total UE transmit power for SRS transmission in a respective transmission occasion i exceeds PCMAX, since different SRS sets are mainly used for different UE antenna panel, where the PCMAX for each panel may be different, so equally power scaling is not reasonable for this scenario. Therefore, for SRS configured with usage “beamManagement”, if the total transmission power does not exceed PCMAX, the transmission power is defined per SRS resource, if the total transmission power exceeds PCMAX, transmission power split up to UE implementation.
Proposal 3: For SRS configured with usage “beamManagement”, if the total transmission power does not exceed PCMAX, the transmission power is defined per SRS resource, if the total transmission power exceeds PCMAX, transmission power split up to UE implementation.

4. Conclusion
Based on the above discussions, the proposals are as follows:

Proposal 1: The calculated transmit power  in current TS 38.213 is defined per SRS resource.
Proposal 2: Support Option4: restrict it to ‘nonCodebook’ and the case when UE transmit power exceeds PCMAX 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 i would exceed PCMAX, the UE should perform equal power scaling across the overlapping SRS resources.
Proposal 3: For SRS configured with usage “beamManagement”, if the total transmission power does not exceed PCMAX, the transmission power is defined per SRS resource, if the total transmission power exceeds PCMAX, transmission power split up to UE implementation.

5. References
[1] 3GPP RAN1#116, RAN1 Chairman’s Notes, Feb. 2024.
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Conclusion
If the UE is configured with an SRS resource associated with multiple sets with different SRS-setUse, then it is up to
the UE for which SRS-setUse this SRS resource is transmitted for.
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