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1 Introduction
Power domain enhancements was included as one of the enhancements to be studied and specified in the NR coverage enhancement work item approved (revised) in RAN1#96 [1]:
· Study and if necessary specify following power domain enhancements
· Enhancements to realize increasing UE power high limit for CA and DC based on Rel-17 RAN4 work on “Increasing UE power high limit for CA and DC”, in compliance with relevant regulations (RAN4, RAN1)
· Enhancements to reduce MPR/PAR, including frequency domain spectrum shaping with and without spectrum extension for DFT-S-OFDM and tone reservation (RAN4, RAN1)

In RAN1 #114, RAN1 concluded that discussions on the second objective are closed for Rel-18, hence no discussion will occur on this during #RAN1 #115. 
Section 2 of this document summarizes the key aspects of enhancements for increasing UE power high limit for CA and DC. The summary is based on companies’ contributions submitted under AI 8.8.2 to RAN1 #115 [2]-[14].
All related proposals from different contributions, organized per aspect, are listed in Appendix A, for reference.
Previous Rel-18 agreements are summarized in Appendix B.
2 Summary of contributions on enhancements for increasing UE power high limit for CA and DC
Contributions submitted under AI 8.8.2 discussed several aspects of enhancements for increasing UE power high limit for CA and DC. A systematic categorization will be used in this document to summarize the content of all contributions. This is done according to both the number of submitted proposals on the different aspects and on the relevance the latter have for designing the feature, from FL’s perspective. Concerning the second criterion, its rationale is given by the natural relationship of consequentiality which exists between different aspects. In the remainder of the document, aspects are thus categorized as follows:
· High priority aspects
· Scaling factor “s”
· TPMI
· Maximum number of layers
· Codebook based UL transmission
· Incoming LS handling
· Mid priority aspects
· Way forward
· How UL full-power capability varies with DPC reporting
· DPC reporting design
The categorization above will determine the initial priority order for the discussions to be held for AI 8.8.2. Section 2.1 will focus on matters that will be discussed during RAN1 #115. Section 2.2 is closed at the beginning of the meeting and may be opened a bit later, if needed. 
Tags [OPEN], [AVAILABLE], [CLOSED] and [PAUSED] will be used to identify the status of the discussion at any moment of the meeting. New sections for specific aspects will be open during the meeting, should discussions for the higher priority aspects progress fast. 

2.1 [OPEN] High priority aspects
Five high priority aspects are identified at the beginning of the meeting: 
2.1.1. Scaling factor “s”
2.1.2. TPMI
2.1.3. Maximum number of layers
2.1.4. Codebook based UL transmission
2.1.5. Incoming LS handling
Several companies have discussed about such aspects in the submitted contributions. Summary, discussion, and proposals on these aspects are provided in the following sub-sections. Sub-section numbers follow the list above, for simplicity. 

2.1.1 [CLOSED] Scaling factor “s”
7 companies discuss this aspect in their contribution as follows.
Two companies (OPPO [10] and Spreadtrum [14]) argue that there is no need to introduce the dependency of the scaling factor and ΔPPowerClass.
One company (vivo [6]) shared a TP according to which Clause 7.1 of TS 38.213 would be modified to add that if a UE is provided with the higher layer parameter (not yet agreed on) delta_power_class-r18 = ‘enabled’, the UE scales  as described Clause 7.1 except that ul-FullPowerTransmission is replaced by (not yet agreed on)  ul-FullPowerTransmissionPC3-r18, or (not yet agreed on)  ul-FullPowerTransmissionPC2-r18, or (not yet agreed on)  ul-FullPowerTransmissionPC1.5-r18 based on the actual power class.
One company (ZTE [7]) proposes that the scaling factor ‘s’ for each UL full-power mode can be reused and additional modifications can be added to clarify the UL full-power mode can be dynamically switched to a certain full-power mode based on the ΔPPowerClass reporting.
One company (CATT [4]) proposes that UE scales the PUSCH transmit power by “s” according to the full-power transmission mode corresponding to the power class.
One company (China Telecom [3]) suggests discussing about gNB link adaption or the introductions of clarifications related to the scaling factor “s”.
One company (Qualcomm [13]) proposes that for each powerclass fallback type and its associated ULFPTx capability, the gNB provides independent RRC configuration for each type (e.g., ul-FullPowerTransmission-PCfallbackTypeX). UE follows the RRC configuration associated with each powerclass fallback type.
From FL’s perspective, this topic is relevant in the context of the WI and may not be entirely covered by the LS sent by RAN1 to RAN4 at the end of RAN1 #114-bis. Additionally, the following conclusion was made in RAN #114-bis:
	Conclusion
For potential RAN1 impacts on how UL full-power capability vary with ΔPPowerClass reporting, continue to discuss the following:
· Potential modifications to the scale factor ‘s’ in 38.213 subclause 7.1 to depend on ΔPPowerClass.
· Modifications related to TPMI e.g., modifications to avoid erroneous TPMI configuration and modifications to the TPMI table description
· Potential impact of ΔPPowerClass  on maximal number of layers in MIMO



At the same time, it should be noted that 2 companies expressed a clear preference not to introduce further optimizations to the scaling factor “s” and several other companies have expressed the preference to conclude the RAN1 discussion on enhancements for increasing UE power high limit for CA and DC in Rel-18, at least for AI 8.8.2.
Concerning the proposal in [6], FL’s understanding is that these capabilities/parameters will be agreed on by RAN2/RAN4 and RAN1 would then react accordingly. As of today, no agreement has been reached concerning capabilities or RRC parameters, hence agreeing on the TP would be premature.
The following questions are formulated:
2.1.1-Q1
Do you think that optimizations/adaptations to the application of the scaling factor “s” in case of power class fallback are needed and should be introduced in Rel-18 in this AI?
Note: Please provide details to explain your answer.

2.1.1-Q2 
If your answer to 2.1.2-Q1 is yes, which of the following optimizations/adaptations should be considered in Rel-18?
A. [UE behavior based on existing configuration options] UE scales the PUSCH transmit power by “s” according to the full-power transmission mode corresponding to the power class. FFS: details
B. [Explicit configuration provide by NW] For each powerclass fallback type and its associated ULFPTx capability, the gNB provides independent RRC configuration for each type (e.g., ul-FullPowerTransmission-PCfallbackTypeX). UE follows the RRC configuration associated with each powerclass fallback type. FFS: details
C. Other.
Note: Please provide details to explain your answer.

2.1.1.1 Discussion
FL’s recommendation is for companies to add views about 2.1.1-Q1 and 2.1.1-Q2. Companies are invited to input their views in the corresponding table below. 
Note: Please remember to provide details to explain your answer.

2.1.1 - Q1
	Company
	Y/N
	Further comments/details

	CTC
	Y
	The intention from RAN4 reply emphasizes that allowing UE to report a more suitable mode for ul-FullPower Transmission depending on ΔPPowerClass, that means the current full power transmission mode may be appropriate or need to be changed. The changing of full power transmission mode has impact on the rank or layer number information, and the scaling factor ‘s’ will be affected, hence this aspect should be further discussed.

	QC
	
	May not be needed.
Companies seem to have different understanding on what happens after a UE reports its revised capabilities after a powerclass fallback. 
Some companies assume that the gNB will then trigger a RRC reconfig if it wishes to take advantage of the new capabilities while other prefer to address this apriori by introducing new RRC parameters. 
We think it would be best to use the RRC reconfig approach to address any changes to UE capabilities. This minimizes RAN1 spec impact.


	Spreadtrum
	
	Though full-power MIMO transmission capability can be combined with ΔPPowerClass, the relationship of full-power MIMO transmission mode and the scale factor ‘s’ in 38.213 is not changed. UL full power transmission mode configuration parameters may be changed but it is up to RAN2’s design.

	Ericsson
	Y
	Power scaling is a function of UL FPTx mode.  If capability for UL FPTx changes with power class, then the power scaling will change.

	Samsung
	N
	Optimizations associated with the support of ΔPPowerClass should not be further discussed in Rel-18 considering that RAN4 has not tasked RAN1 with any work in the last few exchanged LSs and this is the last RAN1 meeting of Rel-18.

	NTT DOCOMO
	
	A question for clarification, when we do not continue this discussion anymore: 
If a UE supports 1) power class higher than PC2 and 2) full-power UL MIMO transmission, and if UE is indicated to perform FPTx based on e.g., s scaling during time instance in which 26 dBm is not allowed, can the UE still perform s=1 scaling for the indicated UL transmission? 
If this is not the case for all such UEs, then isn’t it necessary to clarify this in the specification? 

	OPPO
	N
	The TPMI configuration is not needed to be changed. Then the ‘s’ should not be changed.

	
	
	

	
	
	



2.1.1 – Q2
	Company
	Preferred answer
	Further comments/details

	CTC
	B 
	If we choose A, that means if the full power transmission mode need to be changed, the changed full power transmission mode will take effect in at least a couple of tens of milliseconds (RRC reconfiguration time duration), and the UE on the cell edge may have been dropped.  Hence, B method is more reasonable compared with A method. Considering that the UE reporting capabilities are reported only once instead of dynamically, we need to configure 3 full-power transmission modes correspond to the 3 possible power class level.
Besides, we doubt whether gNB can have the layer information only based on full power transmission mode information. Assuming that a PC1.5 UE with four symmetrical PAs (23dBm each, full power mode 1), if the power class falls back and the full power mode is changed to full power mode 2, there may be 2 possible cases which are dual 23dBm and dual 0dBm PAs case or one 26dBm and three 0dBm PAs case, can the gNB immediately recognize that the layer information has changed to 1 layer or 2 layers? Hence we think maybe gNB link adaption is needed to acquire the layer information and then adjust the factor ‘s’, and no further RAN1 impact needs to be introduced if the SRS or CSI-RS period configuration is reasonable. 

	Ericsson
	C
	We pick C here, since we may not share the same understanding of option B.  
In our understanding, the UE will sometimes need to change its full power mode with the power class, since it can’t transmit at full power under certain conditions.  RRC reconfiguration after this could match the UE capability, but would not help gNB know what full power capability is actually used in the UE.
A second comment is that in our understanding, the specification does not support that the UE turns off a Tx chain according to full power mode.  The network can schedule TPMIs that use subset of ports, however.
So our thinking is have ‘s’ as a function of power class.  However, it would be possible also to configure the relation between power class and UL FPTx mode, and this may have benefits such as avoiding ambiguity on which modes the UE would use and allowing more network control (within UE capability).

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



FL’s comments on November 16
Thank you all for the good online and offline discussion. A conclusion was reached earlier today, hence this discussion is now closed.

2.1.2 [CLOSED] TPMI
6 companies discuss this aspect in their contribution as follows.
Two companies (OPPO [10] and Spreadtrum [14]) argue that proper TPMI configuration and indication can be ensured by the gNB, without any need to enhance the ul-FullPowerTransmission capability report.
One company (vivo [6]) shared a TP according to which Clause 7.3.1.1 of TS 38.212 would be modified to add that if a UE is provided with the higher layer parameter (not yet agreed on) delta_power_class-r18 = ‘enabled’, then the ul-FullPowerTransmission in the Clause is replaced by (not yet agreed on)  ul-FullPowerTransmissionPC3-r18, or (not yet agreed on)  ul-FullPowerTransmissionPC2-r18, or (not yet agreed on)  ul-FullPowerTransmissionPC1.5-r18 based on the actual power class.
One company (CMCC [8]) proposes to enhance UE capability reporting and/or RRC parameters to support UE reporting full power TPMIs with different power class.
One company (China Telecom [3]) proposes to identify a mechanism up to NW, subject to limitations, for TPMI configuration modification based on new RRC signaling similar to the configuration of full-power transmission mode per power class support.

One company (ZTE [7]) proposes the following:s
· In case TPMI configuration can be applied for each UL full-power mode, dynamic UL full-power mode switching is supported/enabled. 
· for the same TPMI configuration except for the UL full-power mode, the size of the DCI field of ‘Precoding information and number of layers’ is determined by the maximum value according to all configured UL full-power modes.
· In case TPMI configuration cannot be applied for each UL full-power mode, dynamic UL full-power mode switching is not supported or disabled.
From FL’s perspective, while this topic is relevant in the context of the WI it is unclear whether discussing the introduction of optimizations which could result in new UE or NW behaviors, at such late stage of the Release, is appropriate. Two companies have expressed negative views concerning this perspective. This would be the case, for instance, for the introduction of dynamic UL full-power mode switching which would require careful technical discussions and adequate justifications, shared by all companies, to be introduced. Discussing about implications related to possible new RRC signaling / UE capability reporting seems more reasonable. However, it should be noted that, as commented also in Section 2.1.1, several companies have expressed the preference to conclude the RAN1 discussion on enhancements for increasing UE power high limit for CA and DC in Rel-18, at least for AI 8.8.2. This may make a consensus on any further optimization very hard to achieve.
Concerning the proposal in [6], FL’s understanding is that these capabilities/parameters will be agreed on by RAN2/RAN4 and RAN1 would then react accordingly. As of today, no agreement has been reached concerning capabilities or RRC parameters, hence agreeing on the TP would be premature.
My suggestion would be to ask two questions to have a confirmation (or not) of FL’s understanding and either have a proposal for optimization or a conclusion as a result of the first round of comment.
2.1.2-Q1
Do you think that optimizations/adaptations to the TPMI configuration and indication framework in case of power class fallback are needed and should be introduced in Rel-18 in this AI?
Note: Please provide details to explain your answer.

2.1.2-Q2 
If your answer to 2.1.2-Q1 is yes, which of the following optimizations/adaptations should be considered in Rel-18?
A. [Semi-static] New per power class RRC signaling / UE capability reporting is introduced to allow a more accurate TPMI configuration/indication by gNB. FFS: details
B. [Dynamic] Dynamic full-power mode switching, e.g., via DCI, is introduced to adapt TPMI indication to power class fallback. FFS: details
C. Other.
Note: Please provide details to explain your answer.

2.1.2.1 Discussion
FL’s recommendation is for companies to add views about 2.1.2-Q1 and 2.1.2-Q2. Companies are invited to input their views in the corresponding table below. 
Note: Please remember to provide details to explain your answer.

2.1.2 - Q1
	Company
	Y/N
	Further comments/details

	CTC
	
	We are open to this discussion. If we want to solve this problem once and for all, new RRC signals are needed, such as codebook subset per full-power transmission mode, to guarantee that unreasonable configurations can’t be occurred in the TPMI indication. Meanwhile, just for simplicial, we can just leave it to NW, or introduce some limitations that UE is not expected. 

	Qualcomm
	
	Not needed. Network can provide the relevant configuration after the powerclass fallback signaling is received.

	Spreadtrum
	N
	Proper TPMI configuration and indication can be ensured by the gNB. Legacy framework can be reused and no optimizations/adaptations is needed.

	Ericsson
	
	We are also open.  However, our view is that in this maintenance stage of Rel-18, the spec impact should be not be too large.

	Samsung
	N
	Optimizations of TPMI configuration and indication framework associated with the support of ΔPPowerClass should not be further discussed in Rel-18 considering that RAN4 has not tasked RAN1 with any work in the last few exchanged LSs and this is the last RAN1 meeting of Rel-18.

	OPPO
	N
	Our understanding of the ΔPPowerClass by RAN4 is not changing the Power class of UE. Instead, it just means the UE cap the power with certain value. And those can be done by implementation of UE side without reconfiguration of TPMI.

	
	
	

	
	
	

	
	
	



2.1.2 – Q2
	Company
	Preferred answer
	Further comments/details

	CTC
	
	Similar to Q1.

	Ericsson
	
	While UE full power mode may dynamically change according to its current power class, we think an RRC configuration as discussed is sufficient. 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



FL’s comments on November 16
Thank you all for the good online and offline discussion. A conclusion was reached earlier today, hence this discussion is now closed.


2.1.3 [CLOSED] Maximum number of layers 
4 companies discuss this aspect in their contribution as follows.
Three companies (ZTE [7], Spreadtrum [14] and China Telecom [3]) propose to stop the discussion on this aspect.
One company (Qualcomm [13]) proposes that for each powerclass fallback type a UE shall report its fallback type and the new set of ULFPTx capabilities associated with this type. Each powerclass fallback type imposes a limit on the maximum number of MIMO layers supported in uplink.
FL’s understanding is that converging on optimizations of this aspect may not be easy at this stage of the Release, especially given proposals several companies have already put forward in this regard.
My suggestion would be to ask a question to have a confirmation (or not) of FL’s understanding and either have a proposal for optimization or a conclusion as a result of the first round of comment.
2.1.3-Q1
Do you think that optimizations/adaptations to the maximum number of layers indication framework in case of power class fallback are needed and should be introduced in Rel-18 in this AI?
Note: Please provide details to explain your answer.

2.1.3.1 Discussion
FL’s recommendation is for companies to add views about 2.1.3-Q1. Companies are invited to input their views in the corresponding table below. 
Note: Please remember to provide details to explain your answer.

2.1.3 - Q1
	Company
	Y/N
	Further comments/details

	CTC
	N
	It seems that this discussion will introduce some MIMO related topics and the workload is not sure, considering RAN4 has stopped the corresponding discussion, we think the corresponding discussion can also be stopped in RAN1 aspect.

	QC
	Y
	gNB needs to know if TPMIs for rank > 1 can be used or not. Alternately, we can agree to restrict PUSCH to single rank during powerclass fallback.

	Spreadtrum
	N
	No need to optimize the maximum number of layers indication framework in case of power class fallback. RAN4 has stopped the discussion of UL MIMO max. layers capability and RAN1 should stop the discussion of this issue. gNB can adaptively adjust transmission parameters based on CSI report though no UE immediate maximum layer report. In addition, UE can report expected maximum MIMO layer in current specification. 

	Ericsson
	N
	This is a new feature and should be considered in context of e.g. UE power savings where a UE can indicate a preferred number of layers.

	Samsung
	N
	Optimizations of maximum number of layers indication framework associated with the support of ΔPPowerClass should not be further discussed in Rel-18 considering that RAN4 has not tasked RAN1 with any work in the last few exchanged LSs and this is the last RAN1 meeting of Rel-18.

	OPPO
	
	We need more justification on the method.

	
	
	

	
	
	



FL’s comments on November 16
Thank you all for the good online and offline discussion. A conclusion was reached earlier today, hence this discussion is now closed.

2.1.4 [CLOSED] Codebook based UL transmission
Two companies commented on this aspect, as follows.
One company (vivo [6]) shared a TP according to which Clause 6.1.1.1 of TS 38.214 would be modified to add that if a UE is provided with the higher layer parameter (not yet agreed on) delta_power_class-r18 = ‘enabled’, then the ul-FullPowerTransmission in the Clause is replaced by (not yet agreed on)  ul-FullPowerTransmissionPC3-r18, or (not yet agreed on)  ul-FullPowerTransmissionPC2-r18, or (not yet agreed on)  ul-FullPowerTransmissionPC1.5-r18 based on the actual power class.
One company (CATT [4]) proposes that a UE does not expect to be configured with full power transmission mode 1 and full coherent codebook simultaneously for a power class.
From FL’s perspective, it is unclear whether the proposal in [4] is needed, given that current spec seems to be power call agnostic and should then be valid irrespective of the power class. 
	TS 38.214 – Clause 6.1.1.1
[…]
A UE shall not expect to be configured with higher layer parameter ul-FullPowerTransmission set to 'fullpowerMode1' and codebookSubset or codebookSubsetDCI-0-2 set to 'fullAndPartialAndNonCoherent' simultaneously.
[…]



Concerning the proposal in [6], FL’s understanding is that these capabilities/parameters will be agreed on by RAN2/RAN4 and RAN1 would then react accordingly. As of today, no agreement has been reached concerning capabilities or RRC parameters, hence agreeing on the TP would be premature.
My suggestion would be to ask a question to have a confirmation (or not) of FL’s understanding and either have a proposal for optimization or a conclusion as a result of the first round of comment.
2.1.4-Q1
Do you think that the proposal in [4] concerning the introduction of a reference to the power class in the following sentence of clause 6.1.1.1 of TS 38.214, is needed? 
Note: Please provide details to explain your answer.

	TS 38.214 – Clause 6.1.1.1
[…]
A UE shall not expect to be configured with higher layer parameter ul-FullPowerTransmission set to 'fullpowerMode1' and codebookSubset or codebookSubsetDCI-0-2 set to 'fullAndPartialAndNonCoherent' simultaneously.
[…]



2.1.4.1 Discussion
FL’s recommendation is for companies to add views about 2.1.4-Q1. Companies are invited to input their views in the corresponding table below. 
Note: Please remember to provide details to explain your answer.
2.1.4 - Q1
	Company
	Y/N
	Further comments/details

	QC
	N
	TPMI tables seem to already have this restriction clearly listed in their title/description

	Spreadtrum
	N
	There are no additional modifications. Such configuration limitation is already specified in current spec. It is valid irrespective of the power class.

	Ericsson
	Y
	References to full power modes will need to take into account the current power class.

	Samsung
	N
	Not needed. Specifications are already clear.

	OPPO
	N
	As clarified, the power class is not actually changed.

	
	
	

	
	
	

	
	
	



FL’s comments on November 16
Thank you all for the good online and offline discussion. A conclusion was reached earlier today, hence this discussion is now closed.

2.1.5 [CLOSED] Incoming LS handling
RAN1 received an LS from RAN4 (i.e., R1-2310800) with answers to questions that RAN1 previously asked (i.e., in R1-2308561). FL’s understanding is that all answers provided by RAN4 are formulated such that all the clarity that RAN1 was needing is provided. Thus, such LS does not seem to require further actions from RAN1, or any further LS drafting activity. Having said this, at least one company submitted an LS draft in AI 5, hence the following question is still formulated for the sake of completeness.
2.1.5-Q1
Do you think that further RAN1 actions in response to R1-2310800 are needed?
Note: Please provide details to explain your answer.

2.1.5.1 Discussion
FL’s recommendation is for companies to add views about 2.1.5-Q1. Companies are invited to input their views in the corresponding table below. 
Note: Please remember to provide details to explain your answer.

2.1.5 - Q1
	Company
	Y/N
	Further comments/details

	CTC
	N
	Seems that the answer provided by RAN4 is enough, and no more LS is needed.

	QC
	
	Not critical to reply

	Spreadtrum
	
	Based on RAN4’s LS, PC1.5 UE may report a full mode capability corresponds to PC 1.5 and another full power mode capability corresponds to ΔPPowerClass= 3dB or ΔPPowerClass = 6 dB.  It is not clear whether PC1.5 UE is allowed to report two additional full power mode corresponding to different ΔPPowerClass value, which should be clarified by RAN4.

	Ericsson
	Y-ish
	RAN4 asked in an earlier LS R4-2314728 RAN4 ask RAN1 to check if there is RAN1 impact, including regarding UL FPTx.  So while we may not need to reply to the lates LS in R1-2310800, we should answer RAN4’s earlier question.

	Samsung
	N
	RAN4 answers are clear, it seems no need for an LS reply.

	OPPO
	N
	We think no further crossing of LS needed.



FL’s comments on November 16
Thank you all for the good online and offline discussion. A conclusion was reached earlier today, hence this discussion is now closed.

2.2 [CLOSED] Mid priority aspects
Three mid priority aspects are identified at the beginning of the meeting: 
2.2.1 Way forward
2.2.2 How UL full-power capability varies with DPC reporting 
2.2.3 DPC reporting design
2.2.1 [CLOSED] Way forward 
Several companies discussed possible way forwards for the discussion on enhancements for increasing UE power high limit for CA and DC. 
The following proposals were made.
RAN1 impact
Four companies (OPPO [10], Samsung [11], Spreadtrum [14] and Nokia/NSB [5]) argue that no RAN1 specification impact is required for the support of ΔPPowerClass reporting when the UE is configured ul-FullPowerTransmission. 
One company (Huawei/HiSi [2]) argues that since the reporting schemes of full-power transmission capability are still being discussed in RAN4, RAN1 needs more information from RAN4 to determine the RAN1 impacts. Along similar lines, one company (Spreadtrum [14]) argues that RAN4 should clarify whether PC1.5 UE is allowed to report two additional full power mode corresponding to different ΔPPowerClass value or not.
One company (ZTE [7]) argues that the potential RAN1 impacts on how UL full-power capability vary with ΔPPowerClass reporting can be discussed in MIMO section.
Additionally, one company (Samsung [11]) proposes to conclude RAN1 discussions on this topic.
Signaling design and its implications
Two companies (ZTE [7] and Spreadtrum [14]) argue that it’s up to RAN2/4 to decide whether and how to design the signaling for UL full-power capability varying with ΔPPowerClass reporting.
FL’s understanding is that similar positions are expressed by all companies who comments on this aspect. Therefore, there does not seem to be the need for a discussion among companies in this regard. 
The section is closed and may be opened during the meeting should a need arise. Please note that the aspects covered in this section may become part of a conclusion before the end of the meeting (more details will be provided offline during the meeting).

2.2.2 [CLOSED] How UL full-power capability varies with DPC reporting
6 companies commented on this aspect, as follows.
· One company (Xiaomi [9]) proposes the following:
· Full power MIMO capability can be reported via the UE capability reporting (first preference) or reported together with the power class change ΔPPowerClass via the PHR reporting (second preference).
· Consider the following options to support different UE implementations for the full power transmission when power class change happens, and Alt.2 is preferred. 
· Alt.1: indicate whether there is any of the antennas is shut down or not; 
· Alt.2: indicate the bitmap of the status of each antenna that can be used to implement full power transmission; 
· Alt.3: only indicate the max. RANK supported corresponding to ΔPPowerClass.
· [bookmark: _Hlk150270777]One company (China Telecom [3]) proposes to:
· add several new RRC parameters to display the target full-power mode based on current power class information.
· support full-power MIMO transmission capability reporting combined with power class capability reporting.
· One company (OPPO [10]) proposes that the following can be considered for uplink full power MIMO transmission dependency on ΔPPowerClass report when power class falls back occurs
· Option1: UE indicate additional ul-FullPowerTransmission capability for ΔPPowerClass.
· Option2: gNB indicate a new corresponding TPMI.
· Option3: It depends on UE implementation.
· One company (vivo [6]) proposes that:
· UE reports separate UL full power mode capability for each supported power class.
· network configures separate UL full power mode for each power class for UEs supporting DPC 
· corresponding RRC parameters for supporting high power uplink transmission and MPR/PAR reduction are introduced in Rell-18 (Table 1 in [6]).
· One company (Ericsson [12]) proposes:
· to define a framework for adjusting UL FP Tx capability that supports both maximum power as set by p-Max and changes in power class.
· that ΔPPowerClass based UE capability for uplink full power mode 0 supports Mode 0 at a power class with maximum power supported by the UE and all power classes below also supported by the UE.
· that ΔPPowerClass based UE capability for uplink full power Mode 1 supports Mode 1 at a power class with minimum power supported by the UE and all power classes above also supported by the UE.
· that UL FP Tx Mode 2 capability for full power TPMI and for SRS configurations are each independently indicated for each power class that the UE supports.
· One company (Qualcomm [13]) proposes that for every instance of powerclass fallback, a UE shall report its fallback type and the new set of ULFPTx capabilities associated with this type. Each powerclass fallback type imposes a limit on the maximum number of MIMO layers supported in uplink.
From FL’s perspective, most of the proposals above have already been discussed in RAN1 #114-bis and no agreement could be made. Most companies stated that any further decision related to higher layer signalling should be taken by RAN2/RAN4, since these WGs have the responsibility of the corresponding design. In this context, it should be noted that the LS received by RAN1 (from RAN4) for RAN1 #115, i.e., RA-2310800, clearly states that the intention of the original recommendation made by RAN4 is to allow UE to report a more suitable mode for ul-FullPowerTransmission depending on ΔPPowerClass 
	· Q4: Could RAN4 clarify the meaning of the recommendation related to the combination of the ΔPPowerClass report with full-power MIMO transmission capability reporting corresponding to the current power class?
· Answer from RAN4: The intention is to allow UE to report a more suitable mode for ul-FullPowerTransmission depending on ΔPPowerClass. An example is a UE that supports PC1.5 with ul-FullPwrMode1-r16. This type of UE would be allowed to indicate additional ul-FullPwrMode-r16 capabilities which would apply only when ΔPPowerClass = 3 dB or when ΔPPowerClass = 6 dB, i.e. where achievable maximum transmission power is capped by 26 dBm or 23 dBm, respectively.



Furthermore, any dynamic capabilities reporting seems to be incompatible with the guidance included in the LS that RAN1 and RAN4 received from RAN2 for RAN1 #114, i.e., R1-2306381, and is also not supported by a non-negligible number of companies.
What was not discussed in this context is what is proposed in [10], related to the introduction of the support of different UE implementations for the full power transmission when power class change happens, however this pertains to a dynamic reporting as well, which would be covered by the last comment of the previous paragraph.
[bookmark: _Toc415085486][bookmark: _Toc503902285]For all these reasons, this section is closed and may be opened during the meeting should a need arise. Please note that the aspects covered in this section may become part of a conclusion before the end of the meeting (more details will be provided offline during the meeting).

2.2.3 [CLOSED] DPC reporting design 
One company (Xiaomi [9]) discussed the enhanced signaling design aspects of this feature. More precisely, it is proposed in [9] that for the reporting of power class change ΔPPowerClass,, new trigger condition should be introduced for the PHR reporting, e.g., the occurrence of the power class change, considering both the fallback and recover.
In this context, FL’s understanding is that the above are RAN2 details and that trigger conditions have been clearly described by RAN4 in previous LSs (e.g., R4-2314703) and in R1-2310800, i.e., ΔPPowerClass, should be reported in case of duty cycle exceedance, as per conditions in TS 38.101-1, and when the advertised power class capabilities are restored. In other words, and regardless of how these aspects will eventually look like in Rel-18, these matters should be discussed by RAN4 and/or RAN2, and any relevant trigger for this feature will be captured and specified in TS 38.321. 
For this reason, FL suggests not discussing this aspect in RAN1 #115, unless RAN1 is asked to do so by a RAN2 LS.

3 Proposals for Online session

5	Agreements during RAN1 #115
[bookmark: _Hlk151067149][bookmark: _Hlk151132233]Conclusion
RAN1 concludes all discussions related to enhancements for increasing UE power high limit for CA and DC in Rel-18. No further discussion on any aspect of this enhancement during any future Rel-18 maintenance phase is planned in RAN1, unless further RAN1 discussion is requested by other working groups.
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Appendix A: Proposals from contributions aggregated by topic
Potential RAN1 impacts on how UL full-power capability vary with DPC 
Way forward
	R1-2310883 Huawei/HiSi
Observation: Because the reporting schemes of full-power transmission capability, such like static reporting (report full-power transmission capability per power class in UE capability reporting) or dynamic reporting (report the change of full-power transmission capability), are still in discussion in RAN4, RAN1 need more information from RAN4 to determine the RAN1 impacts. 

R1-2311020 ZTE
Proposal 1: For UL full-power capability varying with ΔPPowerClass reporting, it’s up to RAN2/4 to decide whether and how to design the corresponding signaling, and RAN1 can first focus on the potential RAN1 impacts assuming it is to be supported. 
Proposal 2: The potential RAN1 impacts on how UL full-power capability vary with ΔPPowerClass reporting can be discussed in MIMO section.

R1-2311175 Spreadtrum
Proposal 1. RAN4 should clarify whether PC1.5 UE is allowed to report two additional full power mode corresponding to different ΔPPowerClass value or not.
Proposal 2. UE capability signalling and UL full power transmission mode configuration can be left up to RAN2.
Proposal 6.  There is no RAN1 impact concerning support for uplink full power MIMO transmission dependency on ΔPPowerClass report.

R1-2311264 OPPO
Proposal 4: Full-power MIMO transmission is highly related to UE implementation and gNB indication. No RAN1 specification impact is introduced.

R1-2311855 Samsung
Observation1: No RAN1 specification impact is required for the support of ΔPPowerClass reporting when the UE is configured ul-FullPowerTransmission. 
Proposal: Conclude RAN1 discussions on the support of ULFPTx and ΔPPowerClass reporting in RAN1#115. 

R1-2311921 Nokia/NSB
Proposal 1: Inform RAN4 that RAN1 does not see RAN1 impact from the potential combination of the ΔPPowerClass report with full-power MIMO transmission capability reporting corresponding to the current power class reference.



Scaling factor “s”
	R1-2311020 ZTE
Proposal 3: The scale factor ‘s’ for each UL full-power mode can be reused and additional modifications can be added to clarify the UL full-power mode can be dynamically switched to a certain full-power mode based on the ΔPPowerClass reporting.

R1-2311108 vivo
[bookmark: _Ref149592610]Proposal 3: Apply TP #1 in Table 1 to capture the impact on the scale factor ‘s’ in TS 38.213.
[bookmark: _Ref149574005]Table 1. TP #1 to 3GPP TS 38.213 v18.0.0 for supporting per power class full-power transmission mode
	[bookmark: _Toc19798776][bookmark: _Toc26467247][bookmark: _Toc29326608][bookmark: _Toc29327758][bookmark: _Toc36045948][bookmark: _Toc36046208][bookmark: _Toc36046354][bookmark: _Toc45209271][bookmark: _Toc51852445][bookmark: _Toc146106266]Reason for change：
If the new different full-power RRC parameters are introduced, the related description of ‘ul-FullPowerTransmission’ needs to be updated.
Summary of change:
Clarify that the ‘ul-FullPowerTransmission’ could be replaced by the actual UL full-power mode RRC parameter corresponding to the power class assumed for the PUSCH transmission, when the ΔPPowerClass reporting is enabled.
Consequences if not approved:
If the new different full-power RRC parameters are introduced, but the description related to the new RRC parameters is not added, in this case the UE behavior is not clear.
<----------------------------------------------------------- Start of TP ------------------------------------------------------------->
[bookmark: _Toc146789733]7.1	Physical uplink shared channel
For a PUSCH transmission on active UL BWP , as described in clause 12, of carrier  of serving cell , a UE first calculates a linear value  of the transmit power , with parameters as defined in clause 7.1.1. For a PUSCH transmission scheduled by a DCI format other than DCI format 0_0, or configured by ConfiguredGrantConfig or semiPersistentOnPUSCH, if txConfig in PUSCH-Config is set to 'codebook', 
-	if ul-FullPowerTransmission in PUSCH-Config is provided, the UE scales  by  where:
-	if ul-FullPowerTransmission in PUSCH-Config is set to fullpowerMode1, and each SRS resource in the SRS-ResourceSet with usage set to 'codebook' has more than one SRS port,  is the ratio of a number of antenna ports with non-zero PUSCH transmission power over the maximum number of SRS ports supported by the UE in one SRS resource
-	if ul-FullPowerTransmission in PUSCH-Config is set to fullpowerMode2, 
-	 for full power TPMIs reported by the UE [18, TS 38.306], and  is the ratio of a number of antenna ports with non-zero PUSCH transmission power over a number of SRS ports for remaining TPMIs, where the number of SRS ports is associated with an SRS resource indicated by an SRI field in a DCI format scheduling the PUSCH transmission if more than one SRS resource is configured in the SRS-ResourceSet with usage set to 'codebook', or indicated by Type 1 configured grant, or the number of SRS ports is associated with the SRS resource if only one SRS resource is configured in the SRS-ResourceSet with usage set to 'codebook', 
-	, if an SRS resource with a single port is indicated by an SRI field in a DCI format scheduling the PUSCH transmission when more than one SRS resource is provided in the SRS-ResourceSet with usage set to 'codebook', or indicated by Type 1 configured grant, or if only one SRS resource with a single port is provided in the SRS-ResourceSet with usage set to 'codebook', and 
-	if ul-FullPowerTransmission in PUSCH-Config is set to fullpower, 
-	else, if each SRS resource in the SRS-ResourceSet with usage set to 'codebook' has more than one SRS port, the UE scales the linear value by the ratio of the number of antenna ports with a non-zero PUSCH transmission power to the maximum number of SRS ports supported by the UE in one SRS resource. 
The UE splits the power equally across the antenna ports on which the UE transmits the PUSCH with non-zero power. 
If a UE is provided delta_power_class-r18 = ‘enabled’, the UE scales  as described in this clause except that ul-FullPowerTransmission is replaced by ul-FullPowerTransmissionPC3-r18, or ul-FullPowerTransmissionPC2-r18, or ul-FullPowerTransmissionPC1.5-r18 based on the actual power class.
<-------------------------------- unchanged text omitted ------------------------------->
<----------------------------------------------------------- End of TP ------------------------------------------------------------->



R1-2311175 Spreadtrum
Proposal 3. There is no need to introduce the dependency of the scaling factor and ΔPPowerClass.

R1-2311264 OPPO
Proposal 3: If gNB needs to configure a new TPMI, it is not necessary to modify the scale factor ‘s’ in 38.213 subclause 7.1 to depend on ΔPPowerClass.

R1-2311353 CATT
Proposal 1: UE scales the PUSCH transmit power by s according to the full-power transmission mode corresponding to the power class.

R1-2311549 China Telecom
[bookmark: PP4]Proposal 4: gNB link adaption or introducing ‘s’ factor clarifications can be further discussed.

R1-2312046 Qualcomm
Proposal 2: For each powerclass fallback type and its associated ULFPTx capability, the gNB provides independent RRC configuration for each type (for e.g., ul-FullPowerTransmission-PCfallbackTypeX). UE follows the RRC configuration associated with each powerclass fallback type.



TPMI
	R1-2311020 ZTE
Proposal 4: In case TPMI configuration can be applied for each UL full-power mode, dynamic UL full-power mode switching is supported/enabled. In case TPMI configuration cannot be applied for each UL full-power mode, dynamic UL full-power mode switching is not supported or disabled.
Proposal 5: In case dynamic UL full-power mode switching is supported/enabled, for the same TPMI configuration except for the UL full-power mode, the size of the DCI field of ‘Precoding information and number of layers’ is determined by the maximum value according to all configured UL full-power modes.

R1-2311108 vivo
[bookmark: _Ref149592613]Proposal 5: Apply TP #3 in Table 3 to capture the impact on TPMI in TS 38.212.
[bookmark: _Ref149588695]Table 3. TP #3 to 3GPP TS 38.212 v18.0.0 for supporting per power class full-power transmission mode
	Reason for change：
If the new different full-power RRC parameters are introduced, the related description of ‘ul-FullPowerTransmission’ needs to be updated.
Summary of change:
Clarify that the ‘ul-FullPowerTransmission’ could be replaced by the actual UL full-power mode RRC parameter corresponding to the power class assumed for the PUSCH transmission, when the ΔPPowerClass reporting is enabled.
Consequences if not approved:
If the new different full-power RRC parameters are introduced, but the description related to the new RRC parameters is not added, in this case the UE behavior is not clear.
<----------------------------------------------------------- Start of TP ------------------------------------------------------------->
[bookmark: _Toc146727651][bookmark: _Toc146188103]7.3.1.1	DCI formats for scheduling of PUSCH 
If a UE is provided delta_power_class-r18 = ‘enabled’, the high layer parameter ul-FullPowerTransmission in this clause shall be replaced by ul-FullPowerTransmissionPC3-r18, or ul-FullPowerTransmissionPC2-r18, or ul-FullPowerTransmissionPC1.5-r18 based on the actual power class.
7.3.1.1.1	Format 0_0
<-------------------------------- unchanged text omitted ------------------------------->
[bookmark: _Toc146188104][bookmark: _Toc146727652]7.3.1.1.2	Format 0_1
<-------------------------------- unchanged text omitted ------------------------------->
-	Precoding information and number of layers - number of bits determined by the following:
-	0 bits if the higher layer parameter txConfig = nonCodeBook;
-	0 bits for 1 antenna port and if the higher layer parameter txConfig = codebook;
-	4, 5, or 6 bits according to Table 7.3.1.1.2-2 for 4 antenna ports, if txConfig = codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, transform precoder is disabled, and according to the values of higher layer parameters maxRank if multipanelScheme is not configured or max{maxRank, maxRankSfn} if multipanelScheme = sfnScheme or max{maxRank, maxRankSdm} if multipanelScheme = sdmScheme, and codebookSubset; 
<-------------------------------- unchanged text omitted ------------------------------->
7.3.1.1.3	Format 0_2
<-------------------------------- unchanged text omitted ------------------------------->
-	Precoding information and number of layers - number of bits determined by the following: 
-	0 bits if the higher layer parameter txConfig = nonCodeBook;
-	0 bits for 1 antenna port and if the higher layer parameter txConfig = codebook;
-	4, 5, or 6 bits according to Table 7.3.1.1.2-2 for 4 antenna ports, if txConfig = codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, transform precoder is disabled, and according to the values of higher layer parameters maxRankDCI-0-2 if multipanelScheme is not configured or max{maxRankDCI-0-2, maxRankSfnDCI-0-2} if multipanelScheme = sfnScheme or max{maxRankDCI-0-2, maxRankSdmDCI-0-2} if multipanelScheme = sdmScheme, and codebookSubsetDCI-0-2;
<-------------------------------- unchanged text omitted ------------------------------->
7.3.1.1.4	Format 0_3
<-------------------------------- unchanged text omitted ------------------------------->
 above for the case of TPMI-DCI0-3= type1a or each block above for the case of TPMI-DCI0-3= type2 is defined by the following:
-	0 bits if the higher layer parameter txConfig = nonCodeBook;
-	0 bits for 1 antenna port and if the higher layer parameter txConfig = codebook;
-	4, 5, or 6 bits according to Table 7.3.1.1.2-2 for 4 antenna ports, if txConfig = codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, transform precoder is disabled, and according to the values of higher layer parameters maxRank, and codebookSubset;
<-------------------------------- unchanged text omitted ------------------------------->
<----------------------------------------------------------- End of TP ------------------------------------------------------------->



R1-2311175 Spreadtrum
Proposal 4. Proper TPMI configuration and indication can be ensured by the gNB.

R1-2311264 OPPO
Proposal 2: If gNB needs to configure a new TPMI, it is not necessary to enhance the ul-FullPowerTransmission capability report.

R1-2311493 CMCC
Proposal 1: Enhance UE capability reporting and/or RRC parameters to support UE reporting full power TPMIs with different PowerClass.

R1-2311549 China Telecom
[bookmark: PP5]Proposal 5: A mechanism needs to be identified for TPMI configuration modification
· Introduce new RRC signaling similar to the configuration of full-power transmission mode per power class
· Up to NW configuration
· Introduce some limitation
[bookmark: PP6]Proposal 6: TPMI table description needs to be modified.





Maximum number of layers.
	R1-2311020 ZTE
Proposal 6: Stop the discussion on RAN1 impacts of ΔPPowerClass  on maximal number of layers in MIMO.

R1-2311175 Spreadtrum
Proposal 5.  There is no need to modify RAN 1 spec related to the maximum number of MIMO layers.

R1-2311549 China Telecom
[bookmark: PP3]Proposal 3: MIMO layer report should not be discussed in the Rel-18 stage.

R1-2312046 Qualcomm
Proposal 1: For every instance of powerclass fallback, a UE shall report its fallback type and the new set of ULFPTx capabilities associated with this type. The set of ULFPTx capabilities for each fallback type can be shared with the gNB during initial access procedure. Each powerclass fallback type imposes a limit on the maximum number of MIMO layers supported in uplink.



Codebook-based UL transmission
	R1-2311108 vivo
[bookmark: _Ref149592612]Proposal 4: Apply TP #2 in Table 2 to capture the impact on codebook based UL transmission in TS 38.214.
[bookmark: _Ref149587017]Table 2. TP #2 to 3GPP TS 38.214 v18.0.0 for supporting per power class full-power transmission mode
	Reason for change：
If the new different full-power RRC parameters are introduced, the related description of ‘ul-FullPowerTransmission’ needs to be updated.
Summary of change:
Clarify that the ‘ul-FullPowerTransmission’ could be replaced by the actual UL full-power mode RRC parameter corresponding to the power class assumed for the PUSCH transmission, when the ΔPPowerClass reporting is enabled.
Consequences if not approved:
If the new different full-power RRC parameters are introduced, but the description related to the new RRC parameters is not added, in this case the UE behavior is not clear.
<----------------------------------------------------------- Start of TP ------------------------------------------------------------->
[bookmark: _Toc11352140][bookmark: _Toc20318030][bookmark: _Toc27299928][bookmark: _Toc29673201][bookmark: _Toc29673342][bookmark: _Toc29674335][bookmark: _Toc36645565][bookmark: _Toc45810610][bookmark: _Toc146791819]6.1.1.1	Codebook based UL transmission
<-------------------------------- unchanged text omitted ------------------------------->
When higher layer parameter ul-FullPowerTransmission is set to 'fullpowerMode2' and the higher layer parameter codebookSubset or the higher layer parameter codebookSubsetDCI-0-2 is set to 'partialAndNonCoherent', and when the SRS-resourceSet with usage set to "codebook" includes at least one SRS resource with 4 ports and one SRS resource with 2 ports, the codebookSubset associated with the 2-port SRS resource is 'nonCoherent'. The maximum transmission rank may be configured by the higher layer parameter maxRank in pusch-Config for PUSCH scheduled with DCI format 0_1 or 0_3 and maxRankDCI-0-2 for PUSCH scheduled with DCI format 0_2.
A UE reporting its UE capability of 'partialAndNonCoherent' transmission shall not expect to be configured by either codebookSubset or codebookSubsetDCI-0-2 with 'fullyAndPartialAndNonCoherent' for two or four antenna ports. 
A UE reporting its UE capability of 'nonCoherent' transmission shall not expect to be configured by either codebookSubset or codebookSubsetDCI-0-2 with 'fullyAndPartialAndNonCoherent' or with 'partialAndNonCoherent' for two or four antenna ports.
A UE does not expect to be configured by CodebookType with a value of CodebookType that does not correspond to one of the values of UL_8TX_Ng reported in its capability. A UE can be configured by ULcodebookFC-N1N2 subject to UE capability, when higher layer parameter CodebookType is set to 'Codebook1' corresponding to Ng=1, where Ng represents the number of antenna port-groups. 
A UE shall not expect to be configured with the higher layer parameter codebookSubset or the higher layer parameter codebookSubsetDCI-0-2 set to 'partialAndNonCoherent' when higher layer parameter nrofSRS-Ports in an SRS-ResourceSet with usage set to 'codebook' indicates that the maximum number of the configured SRS antenna ports in the SRS-ResourceSet is two.
For codebook based transmission, only one SRS resource can be indicated based on the SRI from within the SRS resource set. Except when higher layer parameter ul-FullPowerTransmission is set to 'fullpowerMode2', the maximum number of configured SRS resources for codebook based transmission is 2. If aperiodic SRS is configured for a UE, the SRS request field in DCI triggers the transmission of aperiodic SRS resources.
A UE shall not expect to be configured with higher layer parameter ul-FullPowerTransmission set to 'fullpowerMode1' and codebookSubset or codebookSubsetDCI-0-2 set to 'fullAndPartialAndNonCoherent' simultaneously.
The UE shall transmit PUSCH using the same antenna port(s) as the SRS port(s) in the SRS resource(s) indicated by the DCI format 0_1, 0_2 or 0_3 or by configuredGrantConfig according to clause 6.1.2.3.
The DM-RS antenna ports [image: ] in Clause 6.4.1.1.3 of [4, TS38.211] are determined according to the ordering of DM-RS port(s) given by Tables 7.3.1.1.2-6 to 7.3.1.1.2-23 in Clause 7.3.1.1.2 of [5, TS 38.212].
Except when higher layer parameter ul-FullPowerTransmission is set to 'fullpowerMode2', 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.
When higher layer parameter ul-FullPowerTransmission is set to 'fullpowerMode2',
-	the UE can be configured with one SRS resource or multiple SRS resources with same or different number of SRS ports within an SRS resource set with usage set to 'codebook'.
-	up to 2 different spatial relations can be configured for all SRS resources in the SRS resource set with usage set to 'codebook' when multiple SRS resources are configured in the SRS resource set. 
-	subject to UE capability, a maximum of 2 or 4 SRS resources are supported in an SRS resource set with usage set to 'codebook'. 
If a UE is provided delta_power_class-r18 = ‘enabled’, the high layer parameter ul-FullPowerTransmission in this clause shall be replaced by ul-FullPowerTransmissionPC3-r18, or ul-FullPowerTransmissionPC2-r18, or ul-FullPowerTransmissionPC1.5-r18 based on the actual power class.
<-------------------------------- unchanged text omitted ------------------------------->
<----------------------------------------------------------- End of TP ------------------------------------------------------------->



R1-2311353 CATT
Proposal 2: A UE does not expect to be configured with full power transmission mode 1 and full coherent codebook simultaneously for a power class.






How UL full-power capability varies with DPC
	R1-2311108 vivo
[bookmark: _Hlk141438924][bookmark: _Ref141372464][bookmark: _Ref149592607]Proposal 1: UE reports separate UL full power mode capability for each supported power class.
[bookmark: _Ref146560122][bookmark: _Ref149592608]Proposal 2: Network configures separate UL full power mode for each power class for UEs supporting DPC.
Proposal 6: Support the updated RRC parameter list for supporting high power uplink transmission and MPR/PAR reduction according to Table 1.
Table 4. RRC parameter list for supporting high power uplink transmission and MPR/PAR reduction
	Sub-feature group
	RAN2 Parent IE
	Parameter name in the spec
	New or existing?
	Description

	High power uplink transmission
	PHR-Config
	delta_power_class-r18
	New
	This parameter indicates whether DPC report is enabled.

	High power uplink transmission
	PUSCH-Config
	ul-FullPowerTransmissionPC1dot5-r18
	New
	Configures the UE with UL full power transmission mode for UEs supporting PC1dot5. This field is not configured if ul-powerControl is configured in the BWP-UplinkDedicated in which the PUCCH-Config is included.

	High power uplink transmission
	PUSCH-Config
	ul-FullPowerTransmissionPC2-r18
	New
	Configures the UE with UL full power transmission mode for UEs supporting PC2. This field is not configured if ul-powerControl is configured in the BWP-UplinkDedicated in which the PUCCH-Config is included.

	High power uplink transmission
	PUSCH-Config
	ul-FullPowerTransmissionPC3-r18
	New
	Configures the UE with UL full power transmission mode for UEs supporting PC3. This field is not configured if ul-powerControl is configured in the BWP-UplinkDedicated in which the PUCCH-Config is included.




R1-2311264 OPPO
Proposal1: Following can be consider for uplink full power MIMO transmission dependency on ΔPPowerClass report when power class falls back.
· Option1: UE indicate additional ul-FullPowerTransmission capability for ΔPPowerClass.
· Option2: gNB indicate a new TPMI corresponding.
· Option3: It depends on UE implementation.

R1-2311411 Xiaomi
Proposal 2: Full power MIMO capability can be reported via the UE capability reporting or reported together with the power class change ΔPPowerClass via the PHR reporting, we prefer the former solution.
Proposal 3: Consider the following options to support different UE implementations for the full power transmission when power class change happens, and Alt.2 is preferred. 
· Alt.1: indicate whether there is any of the antennas is shut down or not; 
· Alt.2: indicate the bitmap of the status of each antenna that can be used to implement full power transmission; 
· Alt.3: only indicate the max. RANK supported corresponding to ΔPPowerClass ; 

R1-2311549 China Telecom
[bookmark: PP1]Proposal 1: Adding several new RRC parameters to display the target full-power mode based on current power class information is necessary.
[bookmark: PP2]Proposal 2: Support full-power MIMO transmission capability reporting combined with power class capability reporting.

R1-2311946 Ericsson
Proposal 1	Define a framework for adjusting UL FP Tx capability that supports both maximum power as set by p-Max and changes in power class, for example by determining the UL FP Tx capability according to 3 dB steps of p-Max.
Proposal 2	DPC based UE capability for uplink full power mode 0 supports Mode 0 at a power class with maximum power supported by the UE and all power classes below also supported by the UE.
Proposal 3	DPC based UE capability for uplink full power Mode 1 supports Mode 1 at a power class with minimum power supported by the UE and all power classes above also supported by the UE.
Proposal 4	UL FP Tx Mode 2 capability for full power TPMI and for SRS configurations are each independently indicated for each power class that the UE supports.

R1-2312046 Qualcomm
Proposal 1: For every instance of powerclass fallback, a UE shall report its fallback type and the new set of ULFPTx capabilities associated with this type. The set of ULFPTx capabilities for each fallback type can be shared with the gNB during initial access procedure. Each powerclass fallback type imposes a limit on the maximum number of MIMO layers supported in uplink.



DPC reporting design
	R1-2311411 Xiaomi
Proposal 1: For the reporting of power class change ΔPPowerClass, new trigger condition should be introduced for the PHR reporting, e.g. the occurrence of the power class change, considering both the fallback and recover.





Appendix B: Previous agreements on power domain enhancements


Agreement
The following work split principles will be adopted in RAN1 for power domain enhancement throughout Rel-18 from RAN1 perspective and send LS to RAN4 in this meeting:
· RAN1 performs link level simulations of candidate solutions for power domain enhancements to study at least the SNR variation, PAPR/CM, and EVM, brought by each solution.
· Transparent MPR/PAR reduction solutions can be considered as a benchmark for studying the performance of non-transparent solutions.
· RAN1 is not expected to perform RF simulations of candidate solutions for power domain enhancements
· Results of RF simulations can be included in RAN1 contributions
· RAN1 will assess RAN1 specification impact of candidate MPR/PAR reduction solutions
· A list of candidate solutions, including necessary parameters, from RAN1 perspective should be ready before the end of RAN1 #111, and should be included in an LS to RAN4.
· RAN1 understands that RAN4 is responsible for selecting the Rel-18 MPR/PAR reduction solution, if any.

 
Conclusion
Sub-PRB transmission is de-prioritized for the study of MPR/PAR reduction solutions in Rel-18.
 
 
Agreement
The following spectrum extension options for frequency domain spectrum shaping with spectrum extension (FDSS-SE), are considered for studying MPR/PAR reduction enhancements in Rel-18:
· Option 1: Symmetric extension
· Option 2: Cyclic extension
· Option 3: Cyclic shift plus symmetric extension.
 
 
Agreement
The following design aspects of tone reservation (TR), are considered for studying MPR/PAR reduction enhancements in Rel-18:
· Sideband tone reservation size is expressed in integer units of RBs.
· FFS:
· Sideband tone reservation size
· Sideband tone reservation size determination
· Whether PRTs are added only to data or also DMRS symbols


Agreement
For enhancements to realize increasing UE power high limit for CA and DC, RAN1 can study based on RAN4’s input
· Whether RAN1 enhancements to information exchange between UE and gNB are needed to improve scheduling and network performance when using higher power CA/DC.
· FFS how to realize such information exchange, e.g., signalling enhancement, and what is the spec impact.

Agreement
DFT-s-OFDM is the target waveform for the study and, if applicable, the design of MPR/PAR reduction solutions in Rel-18.
Note: No doubt from RAN1 about the offline consensus “Results concerning the application of solutions for DFT-s-OFDM to CP-OFDM can be presented by companies in their contributions”. 

Agreement
For power-domain enhancements targeting MPR/PAR reduction, study the following configurations for DFT-S-OFDM:
       At least pi/2-BPSK and QPSK modulation are considered
o   FFS: other modulations, e.g., 16-QAM
       Any number of RB can be considered
       The starting RB of the allocation can be any RB in the BWP 
o   FFS:
  Whether restrictions on the number of allocated RB or on the starting RB of the allocation are considered.


Agreement
At least the following candidate solutions for MPR/PAR reduction will be studied in RAN1.
· Frequency domain spectrum shaping w/ spectrum extension
· Frequency domain spectrum shaping w/o spectrum extension
· Tone reservation (which can only be w/ spectrum extension)
 
 
Agreement
The following design aspects of frequency domain spectrum shaping with spectrum extension (FDSS-SE), are considered for studying MPR/PAR reduction enhancements in Rel-18:
· Spectrum extension size is expressed in integer units of RBs.
· Both DMRS and data symbols undergo spectrum shaping
· FFS:
· Which extensions factor(s) to consider, where extension factor (α) is given by spectrum extension size / Total allocation size.
· Impact of shaping filter on FDSS-SE performance
· How to extend DMRS sequence to spectrum extensions, based on either the existing ZC-sequence DMRS or low-PAPR DMRS for PUSCH (FG 16-6c)
· How extension size is determined

Agreement
For link-level performance evaluation:
· R17 PUSCH DFT-s-OFDM waveform is the baseline for performance comparison
· Transparent schemes (to be reported by companies) can be used as benchmark for the performance assessment
All considered solutions should be configured to operate with same amount of time-frequency resource and a same spectral efficiency, that is:
· Same number of DFT-s-OFDM symbols
· Same TBS
· Same RB allocation
Note: it is understood that minor TBS variations across different waveform configurations can occur and are acceptable.
 
Agreement
For link-level performance evaluation, the performance of the considered MPR/PAR reduction solutions is studied using at least the metrics included in the work split principles for power domain enhancement agreed by RAN1 for Rel-18, for instance, but no limited to, , defined as the SNR variation w.r.t. baseline under the requirement BLER=10-1.
· FFS whether further definition or refinement of the metrics is needed
Note: metrics other than the ones included in the work split principles for power domain enhancement agreed by RAN1 for Rel-18 can be reported by companies.
 
 
Agreement 
For link-level performance evaluation, companies are encouraged to report configuration details of the following aspects, when applicable:
· Shaping filter used for evaluating frequency domain spectrum shaping w/ and w/o spectrum extension (both the filter used at the transmitter and at the receiver should be reported, if the two filters are assumed to be mismatched).
· PRT generation algorithm used for evaluation tone reservation w/ spectrum extension.
· Design details and configuration of any transparent scheme used as benchmark 
 
Agreement 
For link-level performance evaluation of MPR/PAR reduction solutions involving the use of Tx filter, companies are encouraged to assume a Tx filter which fulfills a set of spectrum flatness requirements, e.g., existing RAN4 spectrum flatness requirements
· FFS whether the set of spectrum flatness requirements shall be the same set of constraints as in the current RAN4 spec or not.
For link-level performance evaluation of MPR/PAR reduction solutions involving the use of spectrum extensions or sideband, companies are encouraged to report whether/how the extended portion of the spectrum is handled by the receiver in the simulations.

[bookmark: _Hlk133243035]Agreement
· At least the following enhancements to information exchange between UE and gNB to facilitate higher power transmissions in CA and DC can be considered for study. Enhanced signaling, if necessary and subject to RAN4’s input, to allow: 
· Determination at gNB of power class change at the UE
· Increased awareness at gNB of energy/power availability at the UE, e.g., a budget.
· More informative PHR to be sent from UE to gNB, which may include, e.g., P-MPR related information, power headroom for carrier configured for DL but not UL, power class change indication.
· More effective scheduling decisions in the context of UL CA, e.g., best band combination, preferred carrier for servicing uplink, adaptive load sharing across sharing, 
· Other options are not precluded.

Agreement
For RAN1 link-level performance evaluation of MPR/PAR reduction solutions involving the use of Tx spectrum shaping filter, companies are encouraged to use at least the following spectrum shaping filter configuration for calibration purpose:
· 2-tap, e.g., (1 0.28), 3-tap, e.g., (0.335 1 0.335), and (0.28 1 0.28) 
· Truncated RRC (0.5, 0.1667)  
There is no restriction to use other spectrum shaping filter coefficients in simulations, e.g., [1 0.28]. 
Note: the above does not have spec impact.

Agreement
The following non-transparent solutions for MPR/PAR reduction are currently under discussion in RAN1.
· Frequency domain spectrum shaping w/ spectrum extension
· Tone reservation w/ spectrum extension
In addition, transparent schemes, for instance but not limited to frequency domain spectrum shaping w/o spectrum extension or schemes based on clipping and filtering, are also being evaluated to serve as a benchmark to assess the benefits of non-transparent solutions. Companies are allowed to use any transparent transmission scheme of their choice.

Agreement
At least the symmetric spectrum extension option for frequency domain spectrum shaping with spectrum extension (FDSS-SE), are considered for studying MPR/PAR reduction enhancements in Rel-18.

Conclusion 
It is RAN1 understanding that:
· Performance comparison based on net gain results combining transmitter and receiver performance is performed by RAN4.
· No final decision would be taken by RAN1 on which MPR/PAR reduction solution, will be specified in Rel-18, if any, since this is RAN4’s responsibility.
· It does not preclude RAN1 specification impact


Agreement
For the study of the PAPR/CM of DMRS when considering tone reservation as candidate enhancement for MPR/PAR reduction in Rel-18, RAN1 to consider at least the case that PRTs are added to the DMRS symbols (in the sideband). The case of PRTs not added to DMRS symbols can be used as a benchmark.

Agreement
The LS out RAN1 aims at drafting before the end of RAN1 #111 should include at least the following three parts:
1. List of candidate non-transparent and an initial list of transparent (if any) schemes considered for study by RAN1
1. Schemes-specific parameterization used by RAN1 for evaluation, e.g., spectrum extension factor and cyclic shift (if applicable), sideband size, filter assumptions (if any), channel model and so on.
1. Further parameterizations for used in RAN1 evaluations, e.g., carrier frequency, channel model and so on.

Agreement
The following baseline parameterization is used for link-level performance evaluation of MPR-PAR reduction solutions in RAN1 for Rel-18. 
	Channel 
	PUSCH, 14 symbols 

	Carrier frequency and scenario
	4GHz (Urban), 
28GHz (Urban)
700MHz (Rural),

	Channel BW
	100MHz for Urban
20MHz for Rural,

	SCS
	30 kHz (4GHz), 
120 kHz (28GHz)
15 kHz (700 MHz), 

	Channel model
	TDL-C 300ns for FR1 Urban (4GHz), 
TDL-A 30ns for FR2 Urban (28GHz), 
TDL-D 30ns for Rural

	UE speed
	3km/h

	Waveform
	According to agreements

	Modulation
	According to agreements

	Number of Tx antennas
	1, Optional: 2 

	Number of Rx antennas
	4 for FR1 Urban, 
2 for FR2,
2 or 4 for FR1 Rural, 

	Number of DMRS symbols
	2

	Number of PUSCH data symbols
	12

	HARQ configuration
	No retransmissions

	Frequency hopping
	Disabled

	Number of PRBs
	Reported by companies

	MCS
	Chosen as a function of the number of PRBs to guarantee same spectral efficiency between MPR/PAR reduction solutions and baseline/benchmarks as per agreements

	Extension factor [FDSS-SE] / sideband size [TR] (α)
	[1/8, 1/4, 3/8] is encouraged. 

	BLER
	10%


For any parameter that is not listed in the table, companies are encouraged to consider corresponding value from TR 38.830 (or TR 38.868, if the parameter is absent in TR 38.830) and report the parameter with the results.
Notes: 
· Other configurations and scenarios can be studied, and corresponding results can be reported.
· RAN1 to inform RAN4 about the content of the table.
· This table can be updated in future meetings, especially if alignment with assumptions and parameterization in RAN4 is needed


Agreement
Study the PAPR/CM[/OBO] of DMRS with FDSS-SE, e.g., the following solutions:
· Option 1 - Based on low PAPR Type 1 DMRS sequence:
· 1-a:  A DMRS sequence is generated considering the number of PRBs in the inband + extension. The sequence length depends on the number of PRBs in the inband + extension.
· 1-b A DMRS sequence is generated considering the number of PRBs in the inband (no extension). The sequence length depends on the number of PRBs in the inband. The sequence is then cyclically extended to span the PRBs in the extension.
· 1-c A DMRS sequence is generated considering the number of PRBs in the inband (no extension). The sequence length depends on the number of PRBs in the inband. DMRS extension is applied similar to data to span the PRBs in the extension.
· Option 2 - Based on low PAPR type 2 DMRS sequence
· Variances like those of Option 1 can be referred
· Option 3 – For in-band DMRS lengths 6/12/18/24 symbols, DMRS sequence is obtained by DFT transformation of low PAPR sequence type 1. Then the sequence is extended to span the PRBs in the extension in the same way as data extension.
Note: Other solutions can be studied. Comparison with the three solutions above is encouraged. Sequence with different density between in-band and extension can be studied

Working Assumption
· The following set of configurations is for companies’ consideration for the calibration of the link performance of MPR/PAR reduction techniques.
	 
	No spectrum extension
	With spectrum extension

	TBS value
	Tput estimation for DDDSU @4GHz
	#PRBs
	MCS
	#PRBs before extension
	#PRBs after extension
	MCS
	Spectrum extension factor

	2408
	963.2 kbps
	16
	7
	14
	16
	8
	1/8 

	5376
	~2.15 Mbps
	32
	8
	28
	32
	9
	1/8 

	272
	108.8 kbps
	8
	0
	6
	8
	1
	¼

	1032
	412.8 kbps
	8
	6
	6
	8
	8
	¼

	2152
	~0.9 Mbps
	40
	2
	30
	40
	3
	¼

	4992
	~2.0 Mbps
	40
	6
	30
	40
	8
	¼

	552
	220.8 kbps
	16
	0
	10
	16
	2
	3/8

	1736
	694.6 kbps
	32
	2
	20
	32
	4
	3/8

	[432
	172.8 kbps
	8
	2
	6
	8
	3
	¼]

	[808
	323.2 kbps
	24
	0
	18
	24
	1
	¼]


· The values above serve as a common basis, but any other configuration and result reported by companies will be considered for any input related to LLS that RAN1 may provide to RAN4. 
· Results of the simulations of MPR/PAR reduction solutions which companies may report in contributions to RAN1 #112 should be reported using the template in R1-2212918.
· Note: At least 10% BLER SNR is reported

Agreement
Further discussions in RAN1 concerning means to facilitate higher power transmissions in CA and DC, if applicable, can target increasing gNB awareness of UE’s Tx power, e.g., PHR reporting enhancement such as current power class, power class change, or application of P-MPR by UE (subject to RAN4’s input). 
· FFS: details.

Agreement
If FDSS-SE is supported in Rel-18, RAN1 to further study the following approaches for DMRS, when the DMRS sequence length before extension of the sequence, if any, is larger than or equal to 30: 
· Approach A – the DMRS sequence is extended: A DMRS sequence is generated considering the number of PRBs in the inband (no extension). The sequence length depends on the number of PRBs in the inband. Two sequence types can be considered:
· A.1: The sequence is a Type 1 DMRS sequence.
· A.2: The sequence is a Type 2 DMRS sequence. 
FFS: how the sequence is extended.
· Approach B – the DMRS sequence is not extended: A DMRS sequence based on type 1 or type 2 DMRS sequence is generated considering the number of PRBs in the inband + extension. The sequence length depends on the number of PRBs in the inband + extension.
Note: if type 2 is used then both the number of PRBs in the inband and the number of PRBs in the inband+extension must be valid DFT sizes as per NR specification
Performance metrics considered for the study are PAPR, CM[, and OBO] for DMRS and 10% BLER SNR for data (to measure channel estimation accuracy).

Agreement
If FDSS-SE is supported in Rel-18, and RB allocations resulting in DMRS sequence length smaller than 30 before extension of the sequence, if any, are supported, RAN1 to study at least the following approaches: 
· Approach A – the DMRS sequence is extended: A DMRS sequence is generated considering the number of PRBs in the inband (no extension). The sequence length depends on the number of PRBs in the inband. Two sequence types can be considered:
· A.1: The sequence is obtained by DFT transformation of an existing DMRS sequence, e.g., Type 1 DMRS sequence. 
· A.2: The sequence is a Type 1 or Type 2 DMRS sequence.
   FFS: how the sequence is extended. 
· Approach B – the DMRS sequence is not extended: A DMRS sequence based on type 1 or type 2 DMRS sequence is generated considering the number of PRBs in the inband + extension. The sequence length depends on the number of PRBs in the inband + extension.
Note: if type 2 is used then both the number of PRBs in the inband and the number of PRBs in the inband+extension must be valid DFT sizes as per NR specification
Note:    Other sequences are not precluded for Approach A and Approach B.
Performance metrics considered for the study are PAPR, CM [, and OBO] for DMRS and 10% BLER SNR for data (to measure channel estimation accuracy).

Agreement
Include in the LS to RAN4 for reporting LLS results
Note: The excel file is used to collect the results.

Working Assumption
The following set of configurations is for companies’ consideration for the comparison of the performance of DMRS with FDSS-SE.

	No spectrum extension
	With spectrum extension

	#PRBs
	MCS
	#PRBs before extension
	#PRBs after extension
	MCS
	Spectrum extension factor

	8
	0 
[only QPSK]
	6
	8
	1 
[only QPSK]
	¼

	8
	6
	6
	8
	8
	¼

	40
	2
	30
	40
	3
	¼

	40
	6
	30
	40
	8
	¼

	
	
	
	
	
	

	[6
	3
	4
	6
	5
	1/3]

	[36
	7
	32
	36
	8
	1/9]


· FR1 4GHz Urban scenario is prioritized.

· The following filters are for companies’ consideration for the calibration of the performance of DMRS with FDSS-SE
·  3-tap (0.28 1 0.28) 
· [Truncated RRC (0.5, 0.1667) or 2-tap (1 0.28)]  
· Note1: Considered metrics are PAPR/CM, 10% BLER SNR of data for the considered DMRS configuration (for measuring impact of channel estimation accuracy)[, and OBO]
· Note2: companies are encouraged to consider a receiver which at least makes use of the extension for the decoding (e.g., MRC)
· Note3: The values above serve as a common basis, but any other configuration can be studied by companies. 


Agreement
The Draft LS R1-2302080 is endorsed in principle.
Agreement
The Final LS R1-2302081 is endorsed.

Agreement
· If FDSS-SE is supported in Rel-18, DMRS are mapped on PRBs of both inband and extension and gNB can assume that they are filtered using the same Tx shaping filter as data.
· FFS: whether and which optimizations to Rel-15 and/or Rel-16 DMRS, including sequence extension and/or mapping, to be used with FDSS-SE, are needed.
· Note: whether this will have RAN1 specification impact (if any) is a separate discussion and subject to RAN4’s conclusion to support FDSS-SE as one MPR/PAR reduction solution for Rel-18 (if any).
 
Observation
RAN1 discussed advantages and disadvantages of solutions included in R1-2302270 (R4-2303701) on enhancements to realize increasing UE power high limit for CA and DC. Pros and cons of the inclusion in the PHR report of at least one of the following quantities have been analyzed for different reporting mechanisms, triggers, and reporting periodicities:
· ∆PPowerClass 
· Power class
· P-MPR 
· Start and length of evaluation period for power class fallback
· Estimated duration of power class fallback
· Estimated duration over which UE can sustain Pcmax before additional P-MPR is required
· Sustainable duty cycle to prevent a fallback
· Energy/power availability
Note: Discussion is still ongoing, and its full current content can be found in Section 2.1.2 of R1-2303924.

Conclusion
If enhancements to the PHR report are to be specified in Rel-18, at least the following enhancements to the PHR report framework might be potentially useful for realizing high power uplink transmissions in CA and DC:
· Reporting of ∆PPowerClass and/or current power class
· Reporting of P-MPR.
Discussion continues in RAN1 on whether enhancements to the PHR report are needed in Rel-18.

Agreement
If FDSS-SE is supported in Rel-18, for the case of DMRS sequence length before extension of the sequence, if any, larger than or equal to 30, legacy DMRS sequences are used with FDSS-SE.
RAN1 to down-select in RAN1 #114 only one of the following alternatives: 
· Alternative A:
· Sequence length determination is based on the number of PRBs in the total allocation
· Legacy mapping procedure is used over the total allocation
· Alternative B:
· Sequence length determination is based on the number of PRBs in the inband.
· The sequence is cyclically extended to span the number of PRBs in the total allocation.
· FFS: whether the mapping of the DMRS sequence to the REs start from the first PRB of the total allocation or from the first PRB of the inband.
· Alternative C 
· Sequence length determination is based on the number of PRBs in the inband.
· Mapping and extension of the DMRS sequence is performed like for data.
FFS: the case of DMRS sequence length before extension of the sequence, if any, smaller than 30.
FFS: whether this applies to Low-PAPR Type 2 DMRS
Note: down-selection should be based at least on OBO evaluations, as well as delta(SNR). Other metrics, e.g., PAPR and CM, can also be considered.

Working Assumption
If FDSS-SE is supported in Rel-18:
· transport block size is calculated using the number of PRBs in the inband.
· The number of PRBs used to determine the DFT size for transform precoding is the number of PRBs in the inband.
FFS: how the number of PRBs/subcarriers in the inband is determined by the UE, i.e., details about FDRA indication

Agreement
· If FDSS-SE is supported in Rel-18, RAN1 to down-select in RAN1 #114 only one of the following options for spectrum extension configuration:
· Option 1: Spectrum extension is [configured/indicated/determined] using an extension factor. One or more extension factors are supported
· Option 2: Spectrum extension is [configured/indicated/determined] using an even number of PRBs. One or more candidate number of PRBs is supported
· FFS: details.
· Note: whether this has impact on DCI or not or has further specification impact or not is a separate discussion and is also subject to RAN4’s conclusion to support FDSS-SE in Rel-18.

Agreement
· If FDSS-SE is supported in Rel-18:
· The number of resource blocks used to determine the PUSCH transmission power is the number of PRBs in the total allocation
· FFS: how the number of PRBs/sub-carriers in the inband and total allocation is determined by the UE, i.e., details about FDRA indication

Working Assumption
· If FDSS-SE is supported in Rel-18:
· For PT-RS symbol mapping, the index m of PT-RS samples in OFDM symbol l prior to transform precoding is a function of the number of sub-carriers in the inband.
· FFS: how the number of PRBs/sub-carriers in the inband and total allocation is determined by the UE, i.e., details about FDRA indication

Conclusion
No further discussion related to enhancements for reducing MPR/PAR objective in RAN1 in Rel-18.
 
Agreement
Draft LS R1-2308560 is endorsed in principle by removing Q5.
Agreement
Final LS R1-2308561 is endorsed.

Conclusion
No RAN1 specification impact to realize the inclusion of ΔPPowerClass in a report to network.
RAN1 further discuss potential RAN1 impact concerning support for uplink full power MIMO transmission dependency on ΔPPowerClass report.

Agreement
RAN1 to send a response LS to RAN4 taking the following conclusion as a starting point:
	Conclusion:
No RAN1 specification impact to realize the inclusion of ΔPPowerClass in a report to network.
RAN1 further discuss potential RAN1 impact concerning support for uplink full power MIMO transmission dependency on ΔPPowerClass report.



Conclusion
For potential RAN1 impacts on how UL full-power capability vary with ΔPPowerClass reporting, continue to discuss the following:
· Potential modifications to the scale factor ‘s’ in 38.213 subclause 7.1 to depend on ΔPPowerClass.
· Modifications related to TPMI e.g., modifications to avoid erroneous TPMI configuration and modifications to the TPMI table description
· Potential impact of ΔPPowerClass  on maximal number of layers in MIMO

Agreement
Draft LS R1-2310489 is endorsed in principle.
Agreement
Final LS R1-2310518 is endorsed.
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