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Introduction
In RAN1#115 [1], one company raised ambiguity issue on how to determine SRS transmission occasion [2]. 
This contribution provides Samsung’s view on how to determine SRS transmission occasion focusing on the remaining issue from the outcome of RAN1#116 [3].

Discussion
One company pointed out that current definition of ‘the SRS transmission occasion ’ and ‘transmit power split equally across the configured antenna ports for SRS’ [2]. Majority view was that SRS transmission occasion is based on SRS resource but some companies understood a SRS transmission occasion could consist of consecutive multiple SRS resources according to below [4]:
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-- omitted--
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 . For a PUSCH transmission with repetition Type B, a PUSCH transmission occasion is a nominal repetition [6, TS 38.214].
-- omitted--



The outcome of the discussion in RAN1#116 on the above issue has been captured below [3]:
	Conclusion
For a given CC, multiple SRS resources in a set with usage “Codebook” are not expected to be overlapped in time.

Agreement 1
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 2
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.



The remaining issues on SRS transmission occasion are the following two cases:
Case 1) When multiple SRS resources in SRS resource set with usage of “nonCodebook” are overlapped in time domain, whether/how to define/clarify SRS transmission occasion.
Case 2) When multiple SRS resources across multiple SRS resources sets with usage of “beamManagement” are overlapped in time domain, whether/how to define/clarify SRS transmission occasion.

For both Case 1) and Case 2), we can further consider how to determine the final SRS transmission power when the total UE transmit power for SRS transmission in a respective transmission occasion  would exceed .

The following Fig. 1 depicts the possible case for above Case 1) and Case 2).
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Figure 1. Possible overlapping cases: 
SRS resource set with usage of nonCodebook (left) or usage of beamManagement (right)

For Case 1) “nonCodebook”, what we have in the current specification (-) and the corresponding observation and/or interpretation () are as follows:
· SRS power control parameters (e.g., p0, alpha, closed loop power adjustment state, and pathloss reference signal) are defined per SRS resource set, therefore all SRS resources in a SRS resource set can share same power control parameters.
· For non-codebook based SRS resource, precoded SRS resource(s) are transmitted, and the UE can determine its PUSCH precoder by the indicated SRI field in DCI (i.e., each SRS resource is corresponding to each layer of PUSCH transmission).
· Considering same power control parameters among all SRS resources in SRS resource set and to be used for determining PUSCH precoder, it is desirable to have equal power per SRS port for appropriate channel estimation from gNB side.
· Overlapping among multiple SRS resources is only within the same SRS resource set with usage of “nonCodebook”.
· No overlapping among different SRS resources from different SRS resource sets with usage of “nonCodebook”.
· For a given CC, multiple SRS resources in a set with usage of “nonCodebook” are not expected to be partially overlapped in time (based on Agreement 1 from [3] as above).
· Which means that if overlapping, then only fully overlapping in time domain among SRS resources is allowed.
· SRS 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  (based on current specification).
· Since only fully overlapping in time domain is allowed (if overlapping), all overlapped SRS resources shall have same first symbol  and a number of consecutive symbols  within a slot, which means that all overlapped SRS resources shall be treated as a SRS transmission occasion considering same power control parameters.
· If we reuse current definition of SRS transmission occasion and if SRS resources are fully overlapped in time domain, since it is treated as a single SRS transmission occasion, SRS transmit power can be equally split across the configured number of SRS ports, i.e., performing equal power allocation per SRS port due to a single SRS port per SRS resource.
· Also, since the overlapped SRS resources are treated as a single SRS transmission occasion, there is no overlapping between different SRS transmission occasions at the same time from single cell point of view, hence we don’t need to consider the case when total transmit power would exceed .

Proposal 1. For SRS resources in a SRS resource set with usage of “nonCodebook”, if multiple SRS resources are fully overlapped in time domain, all overlapped SRS resources shall be treated as a SRS transmission occasion, and SRS transmit power can be equally split across the configured number of SRS ports, i.e., performing equal power allocation per SRS port (i.e., Modified Option 2 in [3]).


For Case 2) “beamManagement”, what we have in the current specification (-) and the corresponding observation and/or interpretation () are as follows:
· SRS power control parameters (e.g., p0, alpha, closed loop power adjustment state, and pathloss reference signal) are defined per SRS resource set, therefore all SRS resources in a SRS resource set can share same power control parameters.
· No overlapping among different SRS resources in a same SRS resource set with usage of “beamManagement”.
· Overlapping among multiple SRS resources is only across different SRS resource sets with usage of “beamManagement”.
· Overlapped SRS resources from different SRS resource sets may have different power control parameters.
· For a given CC, multiple SRS resources across multiple SRS resource sets with usage “beamManagement” are not expected to be partially overlapped in time (based on Agreement 2 from [3] as above).
· Which means that if overlapping, then only fully overlapping in time domain among SRS resources is allowed.
· SRS 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  (based on current specification).
· Since only fully overlapping in time domain is allowed (if overlapping), all overlapped SRS resources shall have same first symbol  and a number of consecutive symbols  within a slot, which means that it is treated as a single SRS transmission occasion if we don’t modify a definition of SRS transmission occasion.
· However, if we reuse a definition of SRS transmission occasion for this case, it is not clear how to calculate SRS transmit power in the SRS transmission occasion considering different power control parameter sets from different SRS resource sets with usage of “beamManagement”.
· Also, if we reuse a definition of SRS transmission occasion, then we need to split SRS transmission power equally across the configured number of SRS ports among all overlapped SRS resources from different SRS resource sets, but it is not desirable due to different power control parameters from different SRS resource sets.
· Hence, the definition of SRS transmission occasion shall be modified for this case, i.e., per SRS resource set having same power control parameters.

Since we consider SRS transmission occasion as per SRS resource set for case 2) above, there can be a case when the total UE transmit power for SRS transmission in a respective SRS transmission occasion  would exceed threshold (i.e., ). In that case, considering different power control parameters, it is better to leave UE implementation how to perform power scaling across the overlapping SRS resources from different SRS resource sets.

Proposal 2. For SRS resources in multiple SRS resource sets with usage of “beamManagement”, if multiple SRS resources across multiple SRS resource sets are fully overlapped in time domain, a SRS resource per each SRS resource set shall be treated as a SRS transmission occasion. Then, SRS transmit power can be determined per SRS resource from a SRS resource set, and SRS transmit power can be equally split across the configured number of SRS ports.

Proposal 3. For SRS resources in multiple SRS resource sets with usage of “beamManagement”, if multiple SRS resources across multiple SRS resource sets are fully overlapped in time domain and if the total UE transmit power would exceed , considering different power control parameters, it is better to leave UE implementation how to perform power scaling across the overlapping SRS resources.


Conclusion
In this contribution, the following proposals are given: 
Proposal 1. For SRS resources in a SRS resource set with usage of “nonCodebook”, if multiple SRS resources are fully overlapped in time domain, all overlapped SRS resources shall be treated as a SRS transmission occasion, and SRS transmit power can be equally split across the configured number of SRS ports, i.e., performing equal power allocation per SRS port (i.e., Modified Option 2 in [3]).

Proposal 2. For SRS resources in multiple SRS resource sets with usage of “beamManagement”, if multiple SRS resources across multiple SRS resource sets are fully overlapped in time domain, a SRS resource per each SRS resource set shall be treated as a SRS transmission occasion. Then, SRS transmit power can be determined per SRS resource from a SRS resource set, and SRS transmit power can be equally split across the configured number of SRS ports.

Proposal 3. For SRS resources in multiple SRS resource sets with usage of “beamManagement”, if multiple SRS resources across multiple SRS resource sets are fully overlapped in time domain and if the total UE transmit power would exceed , considering different power control parameters, it is better to leave UE implementation how to perform power scaling across the overlapping SRS resources.
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