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Introduction
Number of contributions in RAN1#116 discussed the issue of SRS transmission occasion and power scaling when multiple SRS resources are transmitted simultaneously based on the discussion in RAN1#115. Based on the proposals in the contributions submitted, few proposals are put forward in section 2 for further discussion.   
Discussion
Proposal1: SRS transmission occasion is defined per SRS resource consisting one or more consecutive symbols of a SRS resource in a slot
	Company 
	Comments

	Apple
	With the following proposals, this may not be that important

	OPPO
	Fine with the proposal. Not sure there is specification impact. 

	Google
	Support

	Qualcomm
	Support

	Samsung
	We are fine with this.

	Ericsson
	Similar comment as Apple. Our first preference is to avoid having to revise the definition of both transmission occasion and of power scaling among resources. In our understanding, the main problem to tackle is how power is scaled when UEs transmit simultaneous SRS resources.  We are open to also discussing the transmission occasion if it is also needed, however.

	Nokia/NSB
	Agree with Apple and Ericsson.

	Mod
	Observation1:
This proposal is mainly for aligning the understanding and facilitating discussion on other proposals below. It may not lead to specification change.


	Huawei, HiSilicon
	We have similar view with Apple and Ericsson, since SRS transmission occasion appeared in many places in spec, we should avoid re-interpretation this terminology. We can directly discuss the power control in following proposals.



Proposal2: multiple SRS resources in a set with usage “Codebook” are not expected to be overlapped in time
	company
	Comments

	Apple
	Support

	OPPO
	This is what is supported by Rel-15 spec. Maybe we don’t need this proposal/conclusion. 

	Google
	Agree with OPPO

	Qualcomm
	Support

	Samsung
	We are fine with this.

	Ericsson
	Support.  Regarding OPPO’s comment; can you clarify where simultaneous SRS resource is precluded for CB?  The network can configure resourceMapping such that they do collide, right?

	OPPO1
	The Rel-15 spec. has specified the two cases which allow simultaneous SRS transmission (NCB based on UE capability reporting, and BM for different SRS resource sets), and UE features were defined for these two cases. In our understanding, if spec. says something is supported, other things not specified for the same issue is not supported (spec. cannot specify everything precluded). Furthermore, multiple SRS resources in a set with usage “Codebook” are usually transmitted via different beams, but no UE feature is defined for this simultaneous transmission in Rel-15. We don’t know why/how this can be supported by Rel-15.

	Nokia/NSB
	Fine with this and have same understanding as Ericsson.

	Mod
	Observation2:
Majority companies are fine with the proposal, from the specification point of views configuration of overlapping SRS resources for usage “Codebook” is not precluded since there is not UE capability defined for this usage. To clarify this in the spec would be clearer.

	Huawei, HiSilicon
	We are fine with this.

In addition to the scenarios listed above, we believe that SRS resources with different usage should not overlap either, therefore we have the following proposal:
Proposal: multiple SRS resources with different usage are not expected to be overlapped in time

Note that the above proposal is different from the scenario that the same SRS resources can be shared between different usage, as conclude below in RAN1#95 meeting.
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Proposal3: multiple SRS resources in a set with usage “nonCodebook” are fully overlapped in time if configured to transmit simultaneously 
	company
	Comments

	Apple
	Support

	OPPO
	This is what is supported by Rel-15 spec. Maybe we don’t need this proposal/conclusion. 

	Google
	In our view, Rel-15 does not preclude partial overlapping

	Qualcomm
	Support

	Samsung
	We are fine with this.

	Ericsson
	Support; similar to codebook, we don’t see where this is constrained by the current specs.

	OPPO1
	We think this is common understanding on Rel-15 spec though not explicitly specified, and is what implemented by products. No specification modification is needed. 

	Nokia/NSB
	Support. This does not seem to be precluded in current spec.

	Mod
	Observation3:
Majority companies support the proposal, and the comment from Google also implies that the spec does not preclude partial overlapping. This proposal is to restrict configuration of overlapping SRS resources in a set with usage “nonCodebobok”. 

	Huawei, HiSilicon
	We are fine with this.



Proposal4: multiple SRS resources across multiple sets with usage “beamManagement” are fully overlapped in time if configured to transmit simultaneously 
	company
	Comments

	Apple
	Support

	OPPO
	For SRS for BM, since different SRS resource sets are expected to be configured for different panels, we are not sure whether this restriction is needed and would have specification impact. 

	Google
	In our view, Rel-15 does not preclude partial overlapping

	Qualcomm
	Support

	Samsung
	We are fine with this.

	Ericsson
	Support, and we do understand that this will require spec change.  To Google, how will the UE scale power with partial overlap?  Will transmitted power vary across the symbols, or does the UE have to ‘look ahead’ to ensure that the power is constant?

	Nokia/NSB
	Support. Spec change would be needed.

	Mod
	Observation5:
Majority companies support the proposal, and the comment from Google also implies that the spec does not preclude partial overlapping. This proposal is to restrict configuration of overlapping SRS resources in a set with usage “beamManagement”. 

	Huawei, HiSilicon
	We are fine with it.



Proposal5: transmission power is equally split across all resources within a set when they are fully overlapped in time.
	Company
	Comments

	Apple
	Support
Better to clarify as “equally split across all SRS ports in all the overlapping SRS resources in the same SRS resource set all resources within a set when they are fully overlapped in time”

	OPPO
	Not support. 
In our understanding, the calculated transmit power in 38.213 is expected to be applied to each resource in a set regardless of overlapping with other resources or not, at least when the total power is not larger than Pc,max. Power scaling for FDMed/CDMed SRS resources if the total power exceeds max transmit power is another issue, which can be up to UE implementation. If we simply scale the calculated SRS transmit power to FDMed/CDMed SRS resources, the coverage would be impact since the actual transmit power is lowered.

	Google
	Do not support. 

If the power control is performed per SRS resource, the power scaling could only happen when total transmission power > maximum transmission power.

When power scaling is needed, UE just needs to make sure the EPRE is the same. Then that is sufficient.

We propose to add one sentence in the power scaling section (7.5 in 38.213) as follows.
In case of same priority order for the SRS resources in a serving cell, the UE should allocate power to the SRS transmission based on the same EPRE per port across the SRS resources.

	Qualcomm
	We would like to discuss this more. Please see our reasoning below:
· First, the above proposal only applies to SRS for NCB since for SRS for BM, simultaneous transmission across sets is not supported:
· “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.“
· Second, in the current specification, the power of each SRS resource is determined independently (there is a formula in 38.213 that will apply to each SRS resource independently).
· All overlapping SRS resources for NCB will have the same BW: 
· “The SRS resources transmitted simultaneously occupy the same RBs” 
· Each SRS resource is one port 
· Based on the previous proposal in this summary, the resources will be fully overlapping in time. 
Based on the above, 
· We don’t think there is an ambiguity in the current specification when Pcmax is not exceeded; Section 7.3.1 of 38.213 is enough and the current proposal is not needed. 
· For the case that Pcmax exceeded, it might be useful to clarify, that the power scaling is the same across the SRS resources 
Therefore, we propose to update it accordingly to handle only the specific case at hand (i.e., overlapping resources of SRS for NCB with Pcmax exceeded) and do not try to generalize to other cases that are not currently applicable. That is, we make the following proposal: 



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.

	Samsung
	As OPPO, Google, and Qualcomm mentioned, the case, where transmission power is equally split across all resources which are fully overlapped in time and are fully overlapped in time, should be only when the total transmission power exceeds Pcmax. Hence, we need to distinguish cases whether total transmission power exceeds Pcmax or not. 
· If total transmission power does not exceed Pcmax, we don’t think any specification change for power scaling is needed, i.e., transmission power can be defined per SRS resource.
· If total transmission power exceeds Pcmax, we can add specification text as QC mentioned, or just left how to split/scale the transmission power up to UE implementation.

	Ericsson
	Support; the proposal as modified by Apple looks a little better.

Our basic concern is that if the UE power controls per SRS resource, such that it has the same power P regardless of the number of SRS resources in a symbol, then this is different from how PUSCH is power scaled.  For PUSCH, if the total power is Pt, the power per layer for L layers is P=Pt/L. For per resource power control, the power per resource P with N SRS resources is constant.

One problem with constant power P per resource is that the network has difficulty determining the power PUSCH would have from the SRS transmission.  For example, assume Pcmax=200 mW, and the UE is configured with 4 one port SRS resources transmitted in one symbol, and the power control parameters for SRS and PUSCH are the same.  

First, for per SRS resource power control, assume the power the target power for each SRS resource is Px=100 mW.  The total transmitted power would ideally be 4*100mW=400mW, but Pcmax=200mW, so the UE transmits 200mW.  If instead the target power is 50 mW, the total is again 4*50=200 mW.  So here, the network can’t differentiate between when the UE has 100 vs. 200 mW per port.

Next, for per PUSCH power control, assume the power the target power for PUSCH with 4 layers is Px=100 mW.  The total received power is 100 mW (i.e. 25 mW per layer). If the total transmit power is 200 mW, the network receives 200 mW (ie. 50 mW per layer).  

Assume the network would want to transmit 1 layer in non-codebook based transmission or DCI 0_0 rather than 4 layers. In this case, the network will know that the UE can transmit in the range of 100-200 mW with PUSCH power control.  However, with per resource SRS power control, the network will not be able to differentiate total transmit powers in the range of 100-200 mW, and so can’t power control PUSCH from measurements of per-resource power controlled SRS as well as it can with PUSCH-like power controlled SRS.  One way to look at this is that per resource power control essentially scales down the maximum transmit power per port by the number of SRS resources, while the maximum power of PUSCH based power scaling is not a function of the number of layers (or here equivalently the number of SRS resources).

	OPPO1
	Just remind one thing: This power scaling issue for FDMed/CDMed SRS had been discussed in Rel-15, and the conclusion was that it is up to UE implementation. Per SRS resource power control has also been implemented by many UE vendors. Any modification may lead to NBC issue. 

	Nokia/NSB
	On a technical level we agree with Google and Ericsson. At the same time, we think that the priority should be that there is no power scaling issue, and then work to make sure that power control as described by Ericsson are minimized, or completely avoided.

	Mod 
	Observation5:
There are different views expressed on this issue, based on replies following options are on the table
Option1: do not support this proposal
Option2: revise the proposal as: “equally split across all SRS ports in all the overlapping SRS resources in the same SRS resource set all resources within a set when they are fully overlapped in time”
Option3: add one sentence in the power scaling section (7.5 in 38.213) as follows.
In case of same priority order for the SRS resources in a serving cell, the UE should allocate power to the SRS transmission based on the same EPRE per port across the SRS resources.

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.




Proposal6: transmission power split across multiple sets is up to UE implementation when multiple resources are fully overlapped in time.
	Company
	Comments

	Apple
	Support

	OPPO
	Support

	Google
	We do not think we should have different ways to handle multiple SRS resources in a set and in different sets. Therefore, we do not support the proposal.

	Qualcomm
	Based on the previous proposals, the above proposal6 applies only for SRS for BM. We believe, the approach that we describe above for proposa5, could also handle this case, if it is considered essential to be clarified. 

	Samsung
	Similar with Proposal 5, even for this case, we need to differentiate cases whether total transmission power across multiple sets which are fully overlapped in time exceeds Pcmax or not.
· If the total transmission power does not exceed Pcmax, we don’t think any specification change for power scaling is needed, i.e., transmission power can be defined per SRS resource.
· If the total transmission power exceeds Pcmax, we can leave how to split/scale the transmission power up to UE implementation. Since this is the case of overlapping between different SRS resource sets, we don’t think that equal power scaling/split is not necessarily needed.

	Ericsson
	Support; with different power control settings per set this seems the most pragmatic way to go.  We would in theory be open to specifying behaviour for power split among resources from different sets, but it should be carefully studied first.

	Nokia/NSB
	Support

	mod
	Observation6:
Majority of companies are fine with the proposal, from the spec point of view only in the case of SRS with usage “beamManagement” it is possible that SRS from different sets are simultaneously transmitted.

	Huawei, HiSilicon
	This depends on whether SRS resources with different usage can overlap or not.

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.




Round 2
Wednesday online session outcome:
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



With the conclusion and agreement above, continue discussion on proposal 5 and 6 below, and targeting Rel-17 spec.

We can start Round2 discussion considering the three options from Round1 as below 
Proposal5:
Option2: revise the proposal as: “equally split across all SRS ports in all the overlapping SRS resources in the same SRS resource set all resources within a set when they are fully overlapped in time”

Option3: add one sentence in the power scaling section (7.5 in 38.213) as follows.
In case of same priority order for the SRS resources in a serving cell, the UE should allocate power to the SRS transmission based on the same EPRE per port across the SRS resources.


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.

	Company
	Comments

	Qualcomm
	We support Option 4
Comments on the other options:
· Option 2: doesn’t restrict to the case of NCB SRS, nor to the case of exceeding Pcmax, which we believe is the only case that might benefit for some clarification. 
· Option 3: 
· We believe that this option is also likely trying to address the case of exceeding Pcmax, because it is in the section in the specification specific section); however it would be valuable if this is clarified by the proponents. 
· The main issue we have is that it provides a general rule which we don’t prefer to do and we would like to address only the specific case of interest: Simultaneous NCB SRS resources in a set, overlapping in the same BW in the same symbols. In this case we don’t see the need that the rule is to achieve “same EPRE”, we can just say that the power of the SRS resources are scaled equally. 

	Samsung
	Support Option 4 which considers noncodebook only, and the case when total transmit power exceeds Pcmax, similar view with Qualcomm.

	Google
	Support option 3.
Option 2 does not fix the issue, as many companies mentioned in the previous round.
Option 4 may not guarantee the same EPRE for each port.
In addition, in Rel-18, we have the following sentence (highlighted), which is the same as option 3. Therefore, option 3 should be supported. We are open to reuse the same wording as Rel-18 spec for NCB case.
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	Huawei, HiSilicon
	
Option 2 is too general, not clear which cases this will apply to.

For option 3, there’s also some problem. With this option it’s possible differrent SRS resources with the same usage overlap in time, which should not be supported.

Option 4 is clearer to limit the case to nonCodebook, therefore option 4 is preferable.


	Ericsson
	If the concern with Option 2 is that it is not limited to nonCodebook, we think Option 2 could be limited to nonCodebook, e.g. “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”.

Option 3 does not solve the most fundamental problem of what configured antenna ports means in the current text: “equally across the configured antenna ports for SRS”.  It does not say if the configuration is the number of SRS ports in one resource or in all resources transmitted in one symbol, or in all resources in a set. 

Both Option 3 and 4 seem to assume that the power in each SRS resource is the same regardless of whether the resources are in a same symbol or not.  As we explained above, this has two problems:

1. A high level problem of splitting power differently than PUSCH: power is split equally among all layers (transmitted in a symbol), whereas Options 3 and 4 multiply the power in a symbol per SRS resource by the number of the SRS resources in the symbol.
2. A performance problem because the network has difficulty determining the power PUSCH would have from the SRS transmission.  To summarize what we said in Round 1: having a fixed power per SRS resource regardless of whether the SRS resources are in a same or different symbol means the UE should transmit at most 50 mW when there is one SRS resource in a symbol and there are 4 one port SRS resources in the set.  In this case, the network will not know if the UE actually has more than 50mW to transmit, and can’t infer PUSCH transmission power.

Regarding Option 4, this does not clearly say if the power of all ports over all resources is equal, and we wonder why it would not apply when the power is less than Pcmax.  Especially when multiple layers are transmitted, implying good channel conditions, we expect the UE will be below Pcmax, so focusing on the above Pcmax case may miss the most frequent cases.

Overall: we are open to any solution that clarifies what Option 3 does not solve the most fundamental problem of what configured antenna ports means in the current text, while not under-transmitting SRS power or limiting gNB knowledge of available power to transmit PUSCH.  Given the progress we’ve made, hopefully we can get there at least for the non-codebook case.

	Qualcomm2
	Response to Google: 

The text Google is referring to is related to SRS BW aggregation in which 2 SRS for positioning resources are Fdmed on different carriers in intra-band CA, simultaneously transmitted, with the same comb-size with same or different BW. In this case, since the 2 or 3 SRS resources in intra-band CA need to be “aggregated”, i.e., appear as if it is the same antenna port, and since the BW can be different between the SRS resources, the same power for all REs of the SRS transmission was the way to go. 

For NCB-based SRS simultaneous transmission, the BW is the same for the simultaneously transmitted SRS resources, and the multiple SRS resources might be cyclic-shifted, or FDMed on different comb-offset on exact the same RBs. So, saying “the same per RE power” will create more confusion, especially when the SRS resources are cyclic-shifted (which doesn’t seem to be precluded).

Furthermore, even if cyclic-shifting the simultaneously transmitted SRS resources would be precluded, compared to the “SRS for positioning aggregation case”, there is no explicit/obvious requirement for the multiple ports of the NCB SRS resources to be the same power-per-RE because these resources are not expected to be treated as “same port”.

To Ericsson: The case of <Pcmax is already clear since the power control formula applies for each SRS resource in the set independently, so there is nothing that needs to be clarified. 
Based on the above, we still believe that the correct and simple way is to go with Option 4 with no ambiguity on what is the power. 

	Nokia/NSB
	Agree with Ericsson. It is unclear why the principle for ensuring that no channel artifact is observed at the receiver due to uneven power split across SRS ports should be different depending on Pcmax. The logic which drives the need for equal power across SRS ports in the same resource applies irrespective of the transmit power.

	Qualcomm3
	To Nokia: The case of <Pcmax is already clear since the power control formula applies for each SRS resource in the set independently, so there is nothing that needs to be clarified. The power control parameters are the same across all SRS resources of a set, the SRS resources are the same BW transmitted on the same symbols. What is missing to understand what is the power of an SRS resource relative to another SRS resource when <Pcmax?


	vivo
	We are fine with the revision from Ericsson, as Qualcomm explained above for NCB if equally split among overlapping resources in the current spec then it should be fine. 

	Mod
	Observation5(round 2)
Form the feedback received in Round2 it option3 is not preferable to companies and the spec (Rel-18) mentioned by Google is relevant to SRS BW aggregation in which 2 SRS for positioning resources are Fdmed on different carriers in intra-band CA, simultaneously transmitted. Hence, two options below are considered for discussion/down-selection.

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.




Based on companies’ responses in Round1, few options on proposal6 can be discussed  
Proposal6:
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.


	Company
	Comments

	Qualcomm
	We believe that the proposal in the previous section would also work in this case and we would like to propose it as option 5:


Option5: For simultaneous transmissions of SRS resources across multiple SRS resource sets with higher layer parameter usage in SRS-ResourceSet set to ‘beammanagement’, 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.

	Samsung
	Support either Option 3, or Option 5 as Qualcomm mentioned. We think that the difference between Option 3 and 5 is whether power splitting is equally done or up to UE implementation. Since this is the case of overlapping across different SRS resource sets, we think it is better to leave with UE implementation, so we slightly prefer Option 3.

	Google
	We think previous option 3 (in proposal 5) can also be used to fix this issue.

	Huawei, HiSilicon
	The problem to option 3 is that overlapping of multiple SRS resources with different usage in time is allowed, which should be excluded.
For option 4, by further checking, the overlapped SRS resources with the same usage may also have different power control parameters/TPC, therefore, power may not be equally split.
Option 5 from QC seems clearer to limit the case to beammanagement SRS resources.


	Ericsson
	Not sure options 1 and 2 are in line with specs, since they may not follow power control below Pcmax. Prefer Option 3, as this is in line with current spec.  Suggest that Option 3 be made a conclusion.
Option 4 seems like new behavior to us.

	Nokia/NSB
	Agree with Ericsson.

	vivo
	Support option 3.

	Mod
	Observation6 (Round2)
There is slight majority support on option3, one possible way forward is to limit the case for beam management and take it as conclusion. 






Reference
	[1] R1-2400268
	Discussion on SRS transmission occasion
	vivo

	Proposal:
It is proposed to further discuss this issue in RAN1#116 and take answers A1, A2 as starting point.
A1: SRS transmission occasion is defined per SRS resource consisting consecutive symbols (if configured) of a SRS resource in a slot, when multiple SRS resources are fully overlapped in time all of the SRS resources have same transmission occasion. 
A2: transmission power is equally split across all resources within a set when they are fully overlapped in time. Further discuss when multiple SRS resources from multiple sets are fully overlapped in time


	[2] R1-2400388
	Draft CR on SRS power scaling
	Google

	If PUCCH is not configured for any of the two UL carriers, the UE prioritizes power allocation for transmissions on the non-supplementary UL carrier. In case of same priority order for the SRS resources in a serving cell, the UE should allocate power to the SRS transmission based on the same EPRE per port across the SRS resources.

	[3] R1-2400389
	Discussion on SRS power scaling
	Google

	Proposal 1: An SRS transmission occasion should be defined per SRS resource, since the bandwidth for different SRS resources could be different.
Proposal 2: Current power split behavior for transmission power within a transmission occasion is clear in spec. It is unclear to further clarify the power split behavior for transmission power within a transmission occasion.
Proposal 3: When the UE needs to perform the power scaling for overlapped SRS resources in an SRS resource set for NCB or overlapped SRS resources in SRS resource sets for BM, the UE should perform the power scaling that results in the same EPRE per port for the overlapped SRS resources.
· Endorse the draft CR in R1-2400388

	[4] R1-2400577
	Discussion on SRS transmission occasion and power scaling
	OPPO

	Proposal: If needed, clarify with a conclusion that “SRS transmission occasion i” in 38.213 is defined per SRS resource within a set.
Proposal: The power scaling of simultaneously transmitted SRS resources when the total power exceeds max transmit power can be up to UE implementation. 

	[5] R1-2400700
	Discussion on SRS transmission occasion
	Samsung

	In this contribution, the following proposals is given: 
Observation 1: If SRS resources in a SRS resource set are not overlapped in time domain, SRS transmission occasion can be defined per SRS resource due to different first symbol S for each SRS resource.
Observation 2: If SRS resources of different SRS resource sets with different power control parameters are overlapped in time domain and overlapping SRS resources are considered as same SRS transmission occasion, there can be ambiguity on determination of SRS transmission power.
Proposal 1: Support at least one of alternatives to resolve ambiguity problem from overlapping SRS resources
· Alt1. On top of legacy rule to determine SRS transmission occasion, SRS transmission occasion can be defined per SRS resource
· Alt2. On top of legacy rule to determine SRS transmission occasion, SRS transmission occasion can be defined per SRS resource set
· Alt3. via RRC configuration restriction and scheduling restriction, gNB can avoid the case that SRS resources from different SRS resource sets with different power control parameters are overlapped 
· Alt4. On top of legacy rule to determine SRS transmission occasion, new priority rule within a SRS transmission occasion which consists of overlapping SRS resources can be additionally defined
Proposal 2: UE calculates the SRS transmission power per SRS transmission occasion and transmit power for the SRS transmission occasion should be split equally across the total SRS ports within the SRS transmission occasion
Proposal 3: Suggest to discuss whether additional clarification or enhancement to solve power exceeding problem are needed or not when the sum of transmit powers for overlapping SRS transmission occasions exceeds UE’s maximum transmit power.

	[6] R1-2401369
	SRS Tx occasion and power scaling
	Ericsson

	We made the following observations:
Observation 1	Depending on which understanding of SRS power scaling from RAN1#115 in [2] is used, the transmitted SRS power can vary by 6 dB or more, making it difficult for the gNB to know how to configure multiple SRS resources for an SRS usage.
Observation 2	Power per SRS port should be a function of the total number of SRS ports in all simultaneously transmitted SRS resources in order to maximize SRS coverage.
Observation 3	SRS resources in different SRS resource sets can be at different power levels, and so power should not be split equally among all ports transmitted in an OFDM symbol in this case.
Observation 4	SRS antenna port power scaling is fairly clear for usage ‘antennaSwitching’, but not for usage ‘codebook’, ‘nonCodebook’, or ‘beamManagement’.
Observation 5	Simultaneous SRS resource transmission is allowed for usages ‘nonCodebook’, or ‘beamManagement’.
Observation 6	Simultaneous SRS resource transmission is not precluded by current specifications for usage ‘codebook’ but should be.  UE implementations relying on antenna or panel selection that should be allowed by the specifications cannot support simultaneous SRS resource transmission.
Observation 7	It is unclear how the UE allocates power among SRS resources in order to meet the constant power requirement for a transmission occasion when the number of SRS resources in a symbol may vary (the ‘non-overlapping’ case).  This lack of clarity can extend to the fully overlapping case since the UE may scale the power the same way in both non-overlapping and fully overlapping cases.
Observation 8	When the power of simultaneously transmitted SRS resources from different sets exceeds Pcmax, the relative power of the SRS resources is not defined in the current specifications.  This is probably acceptable for the use cases where simultaneous transmission would be configured, and careful study would be needed do define a method to set the relative power when Pcmax is exceeded.

Given these observations, we propose the following. Text proposals for the corrections are given in the Appendix, and draft CRs are provided in 오류! 참조 원본을 찾을 수 없습니다. and 오류! 참조 원본을 찾을 수 없습니다..
Proposal 1	Correct 38.213 such that the power used by an SRS resource is split equally among the ports in the resource.  When SRS resources in a set occupy an OFDM symbol, the power is split equally among the resources and the ports in the resources.
Proposal 2	When SRS resources from different sets are transmitted simultaneously and their combined power exceeds Pcmax, the relative power of the resources is left to UE implementation.
Proposal 3	Correct 38.214 such that a) The UE does not expect SRS resources in a set with usage ‘codebook’ to be transmitted simultaneously and b) When the UE simultaneously transmits SRS resources on a carrier, the SRS resources occupy the same OFDM symbols.

	[7] R1-2401370
	Draft CR on multi-resource SRS port power scaling
	Ericsson

	




For SRS, a 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 SRSall SRS ports of all SRS resources of an SRS resource set in a symbol for SRS transmission. 


	[8] R1-2401371
	Draft CR on simultaneous SRS resource transmission
	Ericsson

	When multiple SRS resources are configured by SRS-ResourceSet with usage set to 'codebook', the UE shall expect that higher layer parameters nrofSRS-Ports in SRS-Resource in SRS-ResourceSet shall be configured with the same value for all these SRS resources. The UE is not expected to simultaneously transmit SRS resources from an SRS-ResourceSet with usage set to 'codebook'.

The UE is also not expected to be configured with different time domain behavior between SRS resource and associated SRS resources set. For operation in the same carrier, when the UE simultaneously transmits SRS resources, the SRS resources occupy the same OFDM symbols.
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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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