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1. [bookmark: _Ref521334010]Introduction
In RAN1 #115 and RAN1 #116 meeting, the issue of SRS transmission occasion and power scaling when multiple SRS resources are transmitted simultaneously was discussed, and the following conclusion and agreements have achieved in RAN1#116 meeting [1]:
	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


In RAN1#116 meeting, it was noted that the following options are to be studied in RAN1 #116bis meeting [1]:
	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, our views on SRS transmission occasion and power scaling when multiple SRS resources are transmitted simultaneously are provided.
2. Discussion
In TS 38.213, SRS transmission occasion is defined as follows:
	A PUSCH/PUCCH/SRS/PRACH transmission occasion  is defined by a slot index  within a frame with system frame number , a first symbol  within the slot, and a number of consecutive symbols .


On SRS power scaling, it is specified that the UE splits a linear value  of the transmit power  on active UL BWP  of carrier  of serving cell  equally across the configured antenna ports for SRS, where  is the transmission power for SRS transmission occasion . 
[bookmark: _Ref158288933]It is controversial on whether SRS transmission occasion is interpreted per SRS resource or per SRS resource set, and whether multiple SRS resources that fully overlapped in time can be considered as same SRS transmission occasion.
It is our view that when multiple SRS resources belong to different SRS resource sets are overlapped in time, they cannot be considered as in the same SRS transmission occasion. The reason is as follows:  for SRS transmission occasion  is determined based on , p0, alpha, ,  and SRS power control adjustment state , wherein ,  and  are determined per SRS transmission occasion, and p0, alpha and  are determined per SRS resource set. For different SRS resource sets, different p0, alpha, PL-RS resources can be applied. When multiple SRS resources belong to multiple SRS resource sets are overlapped in time and they are considered as the same SRS transmission occasion, p0, alpha, PL-RS resources for which SRS resource set are used to determine  for SRS transmission occasion  is unclear. 
[bookmark: _Ref162280764]Observation 1: When multiple SRS resources belong to different SRS resource sets are overlapped in time, they cannot be considered as in the same SRS transmission occasion.
In RAN1 #116 meeting, it was agreed that for a given CC, multiple SRS resources in a set with usage “codebook” are not expected to be overlapped in time. In TS 38.214, it is specified that “When the higher layer parameter usage is set to 'beamManagement', only one SRS resource in each of multiple SRS resource sets may be transmitted at a given time instant, but the SRS resources in different SRS resource sets with the same time domain behaviour in the same BWP may be transmitted simultaneously.” It can be seen that for an SRS resource set with usage set to “Codebook” or “beamManagement”, only one SRS resource can be transmitted at a given time instant. There is no difference for interpreting SRS transmission occasion as per SRS resource or per SRS resource set. However, for an SRS resource set with usage set to “nonCodebook”, multiple SRS resources fully overlapped in time is allowed, and whether the UE splits the linear value  of the transmit power  equally across the configured antenna ports for the SRS resource set or not depends on whether interpreting SRS transmission occasion as per SRS resource, or per SRS resource set. Therefore a clarification on SRS transmission occasion is needed.
[bookmark: _Ref162280773]Observation 2: A clarification on SRS transmission occasion is needed for transmission power determination of SRS resources in an SRS resource set with usage set to ‘nonCodebook’.
The following two options proposed in RAN1 #116 meeting correspond to whether interpreting SRS transmission occasion as per SRS resource set, or per SRS resource, respectively:
· 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.
It is our view that both options works, and both options can make sure the transmit power of SRS resources are the same. As we slightly prefer to interpret SRS transmission occasion as per SRS resource, option 4 is preferred.
[bookmark: _Ref162280796]Proposal 1: Clarifying in TS 38.213 that SRS transmission occasion is defined per SRS resource.
[bookmark: _Ref162280801]Proposal 2: For the power scaling of SRS resources in an SRS resource set with usage set to “nonCodebook”, Option 4 is adopted：
· 
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.
3. Conclusions
In this contribution, we provided our views on SRS transmission occasion and power scaling when multiple SRS resources are transmitted simultaneously, with the following observations and proposals provided:
Observation 1: When multiple SRS resources belong to different SRS resource sets are overlapped in time, they cannot be considered as in the same SRS transmission occasion.
Observation 2: A clarification on SRS transmission occasion is needed for transmission power determination of SRS resources in an SRS resource set with usage set to ‘nonCodebook’.
Proposal 1: Clarifying in TS 38.213 that SRS transmission occasion is defined per SRS resource.
Proposal 2: For the power scaling of SRS resources in an SRS resource set with usage set to “nonCodebook”, Option 4 is adopted：
· 
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.
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