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Introduction
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
At its latest meeting, RAN4 approved a WF on UE RF requirements for STxMP to capture the agreements, and to summarize the discussion status. As agreed in the WF, RAN4 is expected to complete the discussion on the configured transmitted power for STxMP with other relevant requirements to dervire its range. The WF is captured below for reference.
	<Agreement> PCMAX,f,c,k
-	LS is sent to RAN1 to inform that RAN4 will introduce PCMAX,f,c,k for STxMP (See R4-2314698)
-	How to incorporate the  PCMAX,f,c,k in to the spec will be discussed in RAN4#108-bis 

[bookmark: _Hlk143707097]<Way forward> MPRf,c,k/A-MPRf,c,k
-	MPRf,c,k/A-MPRf,c,k will be further discussed and determined in RAN4#108-bis from the following options 
· Option 1: MAX[(MPRk , A-MPRk, MPRp, A-MPRp) ] +3dB in lower bound for beam k and p
· Option 2: MAX(X, MPRf,c,k, A- MPRf,c,k), X = 10*log10(number of UL TCI-states indicated for [STxMP]) dB in lower bound
· Option 3: Define ‘per-panel’ requirements of MPRf,c,k = MPRf,c + 3dB, and A-MPRf,c,k = A-MPRf,c + 3dB
· Option 4: Reuse MPRf,c and A-MPRf,c requirements, and add 3dB relaxation to lower bound
· Option 5: Do not extend the current MPR concept at least in this release.
· Option 6: Other proposals based on legacy MPR/A-MPR requirements are not precluded for RAN4#108-bis

[bookmark: _Hlk143698222]<Way forward> P-MPRf,c,k-
-    In RAN4#108-bis, it will be discussed how to ensure EIRP compliance

[bookmark: _Hlk143709557]<Way forward> PUMAX,f,c,k
-	Whether to introduce PUMAX,f,c,k will be determined based on the discussion results of MPRf,c,k/A-MPRf,c,k 

<Way forward> New signalling 
-	Whether to introduce new signalling for overlapped beams indication depends on the discussion results of MPRf,c,k/A-MPRf,c,k in RAN4#108-bis

<Way forward> Testability
-	RAN4 will check the testability issue before PUMAX,f,c,k is introduced, e.g., sending LS to RAN5 and/or other means



Topic #1: RF requirements for PCMAX,f,c,k
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2315274
	InterDigital, Inc.
	Observation 1: It is possible to have non-collocated or collocated antenna panels in a DAS (Distributed Antenna System). 
Observation 2: The MPR requirements need to take in account the possibility of beam overlapping or non-overlapping cases. 
Proposal 1: When the UE signals the 3dB overlapping beams relaxation for the TCI k and p, the ∆TSTxMP = 3dB , otherwise ∆TSTxMP  = 0dB for both PCMAX,f,c,k and  PCMAX,f,c,p  as a  part of MAX(MAX(MPRf,c,k, A- MPRf,c,k) +∆TSTxMP + ΔMBP,n, P-MPRf,c,k).
Proposal 2: Send an LS to RAN2 for the overlapping – non-overlapping beams signaling resolution.
Proposal 3: Agree to maintain the PUMAXf,c,k measured limit in the requirement.
Proposal 4: Agree to keep the P-MPRf,c,k parameter in the Pcmax equation.
Proposal 5: We propose the following text for the Pcmax definition changes that are specific to STxMP capability:

	R4-2315275
	InterDigital, Inc.
	[bookmark: _Hlk116898752][draft] LS on MPR derivation rule for multi-DCI STxMP signalling

	R4-2315501
	Apple
	Proposal 1: Relaxation factor in the per-TCI state configured power formulation is needed to account for RF impairments or design constraints. 
Proposal 2: Option 2 for MPR/A-MPR can be a starting point, i.e., MAX(X, MPRf,c,k, A-MPRf,c,k), X = 10*log10(number of UL TCI-states indicated for [STxMP]) dB in lower bound, subject to further investigation of interaction between the two active panels.
Proposal 3: In the case of overlapping beams in simultaneous UL transmission, it is to be decided if MPE compliance should be completely left to UE implementation or some enhancement can be discussed to assist the UE/network. 

	R4-2315835
	vivo
	Observation 1: The 3dB offset based on legacy MPR may be a starting point of requirement candidate for STxMP per-panel/per TCI-state MPR.
Observation 2: The basic testability problem of differentiate different beams in EIRP measurement still remains, and more potential problems are possible, even with a tentative requirement can be set. It seems no verification is possible at least in this release.
Observation 3: Overlapping/non-overlapping is difficult to be differentiated and require much more analysis / simulation compared to what we already have.
Proposal 1: A LS to RAN5 is proposed for the feasibility of differentiating different beams, as one of the most basic identified testability issues.
Proposal 2: Do not introduce per-beam/per-TCI state MPR/A-MPR and Pumax concept and/or verification in Rel-18, to prevent any rework or partial requirements definition.
Proposal 3: Proposals based on an offset of 3dB of legacy MPR can be considered as starting point for next release.

	R4-2316372
	Huawei, HiSilicon
	Proposal 1: Check if RAN4 can only define PCMAX, f, c, k for STxMP in Rel-18 and postpone remaining aspects e.g. per panel PUMAX, MPR/A-MPR and potential testability issue until clear demands show up in the future. 
Proposal 2: For STxMP operation, clarify that the overall output power capability would still be what can be achieved by the advertised power class considering all legacy transmitter RF requirements for single band operation as defined in TS 38.101-2 clause 6.
Observation 1: When the gNB would expect the UE to achieve maximum EIRP for both beam peak directions under STxMP mode, 3dB ‘alternative’ MPR is necessary in case the UE is risky to comply with the legacy per UE TRP limitation.    
Observation 2: The total TRP relaxation with per panel MPR=MAX(MPRlegacy, 3dB) can be 3dB only when the legacy MPR requirement equals to 0dB.  
Proposal 3: If RAN4 further defines per panel MPR/A-MPR and PUMAX in Rel-18, the following definition can be considered.  
· Reuse the legacy MPRf, c/A-MPRf, c for single band operation for per panel MPR/A-MPR respectively and introduce additional 3dB relaxation into the lower bound for PUMAX, f, c, k.   
Proposal 4: With clear definition on “overlapping”, RAN1 should handle the discussion on whether indication on “overlapping” beam pair could be needed in case current measurement & reporting procedure cannot avoid the risk that the network would schedule an “overlapping” beam pair but with unexpected worse throughput performance.

	R4-2316515
	Nokia, Nokia Shanghai Bell
	Discuss if an overall UE PCMAX is needed or if separate PCMAX for each configured TCI state is sufficient. 
Support Option 6: Allow lower bound to be different per configured TCI state k by adding ∆TSTxMP,k to lower bound.
Limit the total relaxation of the lower bound due to STxMP across TCI states to 3dB: 
where ∆tSTxMP,k is the linear value of the relaxation for configured TCI state k.
We propose to use P-MPR to ensure EIRP compliance when beams are overlapping. 
The network does not know if a new/change in indicated UL TCI state will result in P-MPR.
It is suggested that the UE shall report P-MPR for each indicated TCI if P-MPR is applied.
Reuse MPE bits in PHR report to signal P-MPR values. 
Proposal 7: Discuss if it shall be possible to indicate P-MPR values below 3 dB in case of uneven split of P-MPR.
Proposal 8: If uneven split of the overall P-MPR is allowed, it is proposed to define a new threshold, Tmax_power_imbalance, which the network may indicate to the UE to limit the allowed power imbalance due to P-MPR for each indicated TCI state.
Proposal 9: If the power imbalance exceeds the threshold, Tmax_power_imbalance, then the UE may indicate this to the network using e.g. MAC CE or RRC signalling.

	R4-2316593
	Samsung
	Observation 1: RAN4 has to consider the association between a UE panel (Tx) and a TRP (Rx) for STxMP operations in order to define the ‘per-panel, k’ of PCMAX,f,c,k because the most important target is to determine the transmission power of PUCCH/PUSCH defined in RAN1.
Observation 2: Two PCMAX,f,c,k values will be set as ‘k (k=0,1)’ for STxMP which should not mean 128 PCMAX,f,c,k for every TCI state, but correspond to the first and second indicated joint/UL TCI states, respectively.
Observation 3: Each of two PCMAX,f,c,k should represent all the activated TCI states which are up to 8 joint/UL TCI states per panel/TRP.
Observation 4: One of the activated (up to 8) TCI states (codepoint i) can correspond to one of the first and second indicated joint/UL TCI states (panel/TRP j) in terms of the TCI state according to the agreed TCI state activation/deactivation MAC CE for STxMP. 
Observation 5: If ‘k’ were defined as ‘TCI state’, it does not make any change to the PHR MAC CE where PCMAX,f,c,k reported for determining the ‘per-panel’ uplink power based on existing mechanism and the RAN1 agreement.
Observation 6: According to RAN1 agreement, two PHRs are used for two activated TCI states separately as the first and second indicated join/UL TCI state, which are commonly applied to all the activated TCI states for a panel/TRP, not for single beam or single TCI state in DCI.
Proposal 1: ‘k’ to demonstrate ‘per-panel’ configured transmitted power for ‘per-panel’ uplink power control should not be simply defined as ‘TCI state’ when specifying PCMAX,f,c,k in TS 38.101-2.
Observation 7: Each of the activated TCI states configured by the network, which are up to 8 TCI states per panel/TRP, would be suitable words to represent ‘per panel/TRP’.
Proposal 2: ‘k’ to demonstrate ‘per-panel’ in the configured transmit power for ‘per-panel’ uplink power control can be defined with general term such as ‘a group of TCI states’ for the sake of ‘our RAN4’. 
Observation 8: Existing MPR/A-MPR requirements applied to the single panel transmission can also apply to the ‘per-panel’ MPR/A-MPR, respectively, by adding some specific rules for certain cases.
Observation 9: All the regulatory requirements should be considered and kept to comply with the existing limit, which is ‘per-UE’ requirements such as max EIRP and/or max TRP depending on the region.
Observation 10: A relaxation value can be applied not only for the regulatory and/or TRP-based requirements, but also for the performance benefit of the feature with multi-panel transmission.
Proposal 3: In order to guarantee the 3dB relaxation with the existing MPRf,c and A-MPRf,c requirements for all the cases, at least for non-handheld UEs, a conditional relaxation such as MAX(3dB, MPRf,c,k, A- MPRf,c,k) can be applied to the MPR derivation rule.
Observation 11: P-MPR can be reported for certain candidate beams (up to 4) based on UE implementation currently.
Proposal 4: It is not necessary to update the P-MPR reporting scheme for STxMP in Rel-18 even for the overlapped situation.
Observation 12: PUMAX,f,c,k is also necessary to complete PCMAX,f,c,k for STxMP in terms of its derivation and measurement based on ‘per-panel’ requirements.
Proposal 5: PUMAX,f,c,k can be defined if RAN4 introduces MPRf,c,k and A-MPRf,c,k based on the legacy requirements.
Proposal 6: Existing 6.2D.4 can be reused to introduce the configured transmitted power for STxMP.

	R4-2316594
	Samsung
	Observation 1: One possible way for the ‘per-panel’ EIRP requirements testing under the overlapped scenario is to utilize the power imbalance between two beams.
Observation 2: A new tolerance requirement can be introduced as a fixed EIRP level representing the expected overlapped beam, which can make the ‘per-panel’ EIRP level be derived simply from the measured EIRP level without additional test method. 
Proposal: Both new ‘per-panel’ EIRP requirements and their test method should be discussed and specified in future releases if those are identified necessary so that RAN4 should focus their efforts on defining the ‘per-panel’ configured power in Rel-18.

	R4-2316596
	Samsung
	Draft CR on configured transmitted power for STxMP

	R4-2316804
	Google Inc.
	Proposal 1: Introduce one-bit UE capability to indicate whether STxMP overlapping transmission is supported or not. If one-bit STxMP overlapping transmission capability is indicated, the UE should follow the STxMP requirements with overlapping transmission. If one-bit STxMP overlapping transmission capability is not indicated, the UE should follow the STxMP requirements with non-overlapping transmission.
Proposal 2: MPRf,c,k/A-MPRf,c,k with k=0,1 are proposed as below according to whether one-bit STxMP overlapping capability is indicated, where X can be further discussed.
· MPRf,c,k/A-MPRf,c,k = Reuse MPRf,c/A-MPRf,c            , if STxMP overlapping capability is not indicated.
· MPRf,c,k/A-MPRf,c,k = MPRf,c/A-MPRf, + X (dB).   , if STxMP overlapping capability is indicated.
Proposal 3: If MPRf,c,k/A-MPRf,c,k are determined to use legacy requirement, propose to introduce the multi-panel relaxation value TSTxMP as below in the lower bound of PUMAX,f,c,k inequation according to whether one-bit STxMP overlapping capability is indicated, where TBD1>=0 and TBD1<TBD2.
· TSTxMP = [TBD1],  if STxMP overlapping capability is not indicated.
· TSTxMP = [TBD2],  if STxMP overlapping capability is indicated.

	R4-2316838
	Ericsson Limited, CENC
	Proposal 1: The UE maximum configured output power PCMAXf,c,k for TCI state ‘k’ shall be set in the same plane of reference as the RSRP corresponding to the TCI state ‘k’.
Proposal 2: The measured peak EIRP PUMAXf,c,k for TCI state ‘k’ shall be specified.
Proposal 3: The P-MPRf,c,k per TCI state ‘k’ mechanism should be used for regulatory compliance rather than MPR/A-MPR.
Observation 1: Use of P-MPR should be limited for small duty cycles for transmissions per TCI state (even if there is an overlapping between the beams) as the average of any total EIRP will be reduced. In a nutshell, the relaxations for STxMP should be specified in such way that they are applied only when necessary.

	R4-2315053
Late submission
	Qualcomm Incorporated
	Observation 1: Since no TxD is expected across panels for the Rel-18 STxMP feature the MPR allowance designed to enable the UE to not exceed its per-UE TRP limit also ensures that UE does not exceed the per-UE EIRP limit.
Proposal 1: For mDCI, the allowed back-off per TCI-state is : MAX(X, MPRf,c,k, A- MPRf,c,k), X = 10*log10(number of UL TCI-states indicated for [STxMP]) dB in lower bound. X is 3 dB for the 2 TCI-state UL case.
Proposal 2: P-MPR is defined per TCI state for STxMP and its value continues to be a UE implementation choice depending on operational conditions.
Observation 2: Per TCI-state EIRP is central to support a per-TCI state PCmax formulation.
Observation 3:  Per TCI-state EIRP measurement does not present a testability issue because it is equivalent to determining per-layer power. Per-layer separation is not a new concept for FR2.
Proposal 3: From the perspective of specifying STxMP operation in the core requirement, no special feasibility work to confirm per-layer UL power level measurement ability is necessary.
Proposal 4: No new ‘overlap’ signaling is introduced for specifying STxMP operation.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1: Overlapped beam handling
Sub-topic description: Multiple proposals to the requirements for the lower bound of PUMAX are based on the new UE capability of overlapped beam indication. It is better to discuss first if it is necessary to consider the overlapped case in RAN4 in Rel-18. 
Open issues and candidate options before meeting:
Issue 1-1-1: Is it necessary to consider both overlapping and non-overlapping cases for STxMP requirements with new signalling/capability?
· Proposals
· Option 1: Yes, both cases should be considered separately
· Option 1a: for MPRf,c,k/A-MPRf,c,k
· Option 1b: for P-MPRf,c,k
· Option 1c: for different RF requirement application, e.g., IE txDiversity-r16
· Option 2: No, ‘overlap’ indication is not necessary
· Option 2a: for Rel-18 at least
· Recommended WF
· TBA (Decision required, or narrowing down options to yes or no)
· LS can be sent to RAN2 based on the discussion (See Annex)

Issue 1-1-2: Proper WG to consider overlapped beam handling [for baseline of future discussion]
· Proposals
· Option 1: RAN4, for different requirement application
· Option 2: RAN1, for beam pairing scheme to avoid unexpected performance
· Option 3: None of WGs
· Recommended WF
· TBA

Sub-topic 1-2: MPRf,c,k/A-MPRf,c,k
Sub-topic description: ‘Per-panel’ MPR/A-MPR have been discussed over the past meetings for lower bound of its PUMAX. Most proposed ideas were based on legacy requirements.
Open issues and candidate options before meeting:
Issue 1-2-1: MPRf,c,k/A-MPRf,c,k derivation [for baseline of future discussion]
· Proposals
· Option 1: MPRf,c,k/A-MPRf,c,k = MPRf,c/A-MPRf, + X (dB), X=0 dB for non-overlap case
· Option 2: Adding relaxation (X) to lower bound OUTSIDE of MAX(MPRf,c, A- MPRf,c,) + X, as
· Option 2a: 0 dB (non-overlap), 3 dB (overlap)
· Option 2b: 0 dB (non-overlap), 10log∑kΔtSTxMPk ≤ 3dB (overlap)
· Option 2c: 3 dB (all cases) 
· Option 3: Adding relaxation (X) to lower bound INSIDE of MAX(X, MPRf,c, A- MPRf,c,), as
· Option 3a: 10*log (number of UL TCI-states indicated for STxMP) dB 
· Option 3b: 3 dB for STxMP
· Recommended WF
· TBA (Decision required, or narrowing down options)
· Option 1, Option 2a and Option 2b are dependent on previous discussion (Sub-topic 1-1) 

Issue 1-2-2: Is overall output power still what can be achieved by the advertised power class considering all legacy transmitter RF requirements for single band operation as defined in TS 38.101-2 clause 6 for STxMP?
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· Option 1 (Proponent can clarify if necessary)

Sub-topic 1-3: Additional relaxation factor
Sub-topic description: In addition to the MPRf,c,k, there has been proposals to leave a relaxation factor for the lower bound as a placeholder to make up for any RF impairments to be discussed later. Some companies are proposing to use it for overlapping case.
Open issues and candidate options before meeting:
Issue 1-3-1: Is it necessary to put additional relaxation factor (TSTxMP) into lower bound in Rel-18?
· Proposals
· Option 1: Yes, for RF impairments or design constraints, as 
· Option 1a: TSTxMP = [TBD1] or TSTxMP = [TBD2], based on overlapping capability 
· Option 1b: Up to future discussions
· Option 2: No, at least for Rel-18
· Recommended WF
· Discussion can focus on whether RAN4 will leave a term for future discussion
· Option 1a is dependent on previous discussion (Sub-topic 1-1)

Sub-topic 1-4: P-MPRf,c,k
Sub-topic description: Discussion should be focused on whether to improve existing P-MPR reporting scheme or not. One company proposed to support the P-MPR enhancement with new solution.
Open issues and candidate options before meeting:
Issue 1-4-1: Is it necessary to consider P-MPR enhancement for STxMP in Rel-18?
· Proposals
· Option 1: Yes, considering overlap case 
· Use P-MPR to ensure EIRP compliance when beams are overlapping
· UE shall report P-MPR for each indicated TCI if P-MPR is applied
· Reuse MPE bits in PHR report to signal P-MPR values
· Option 2: No, P-MPR value is completely left to UE implementation 
· Recommended WF
· Option 2
· Option 1 is dependent on previous discussion (Sub-topic 1-1)

Issue 1-4-2: Uneven split of P-MPR (new proposal, R4-2316515)
· Proposals
· It shall be possible to indicate P-MPR values below 3 dB in case of uneven split of P-MPR 
· If uneven split of the overall P-MPR is allowed, it is proposed to define a new threshold, Tmax_power_imbalance, which the network may indicate to the UE to limit the allowed power imbalance due to P-MPR for each indicated TCI state.
· If the power imbalance exceeds the threshold, Tmax_power_imbalance, then the UE may indicate this to the network using e.g. MAC CE or RRC signalling.
· Recommended WF
· Collect comments for single proposal (Discussion can be skipped based on previous issue)

Sub-topic 1-5: PUMAX,f,c,k
Sub-topic description: PUMAX is essential to verify the PCMAX based on the OTA measurement in FR2, but has little impact on uplink power control mechanism for RAN1. There has been a proposal to postpone specifying PUMAX for STxMP with other ‘per-panel’ requirements to prevent any rework or partial requirements definition.
Open issues and candidate options before meeting:
Issue 1-5-1: Is it necessary to introduce PUMAX,f,c,k in addition to PCMAX,f,c,k?
· Proposals
· Option 1: Yes, measured limit of PCMAX,f,c,k shall be specified 
· Option 1a: Condition on the introduction of MPRf,c,k/A-MPRf,c,k is not necessary
· Option 1b: If MPRf,c,k/A-MPRf,c,k is introduced based on the legacy requirements
· Option 1c: No special feasibility work to confirm per-layer UL power level measurement ability is necessary
· Option 2: No, preventing any rework or partial requirements definition
· Recommended WF
· TBA (Decision required)
· Previous WF: “Whether to introduce PUMAX,f,c,k will be determined based on the discussion results of MPRf,c,k/A-MPRf,c,k”

Sub-topic 1-6: Testability
Sub-topic description: Testability issue to differentiate the overlapped two different beams has been discussed over the past meetings. One company proposed to send an LS to RAN5 for the check. There is another paper on new test method to handle the issue, but proposed for future discussion with other requirements.
Open issues and candidate options before meeting:
Issue 1-6-1: Proposed ways to handle testability issue of differentiating different beams
· Proposals
· Option 1: Send an LS to RAN5 for further check (See Annex)
· Option 2: Discuss in future release with other ‘per-panel’ requirements
· Option 3: No testability issue is expected
· Recommended WF
· Option 1 can be taken just for check

Topic #2: Proposed text for CR on PCMAX,f,c,k
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
(R4-2315274, InterDigital)
	6.2D.4.1	Configured transmitted power for STxMP
The UE can configure its maximum output power for each UL TCI state. The configured UE maximum output power PCMAX,f,c,k for TCI state k of carrier f of aand serving cell c is defined as that available to the reference point of a given transmitter branch that corresponds to the reference point of the higher-layer filtered RSRP measurement as specified in TS 38.215 [11].
The configured UE maximum output power PCMAX,f,c,k for carrier f of a serving cell c shall be set such that the corresponding measured peak EIRP PUMAX,f,c,k for each active TCI,k state indicated for STxMP is within the following bounds
PPowerclass + PIBE – MAX(MAX(MPRf,c,k, A- MPRf,c,k,) +∆TSTxMP + ΔMBP,n, P-MPRf,c,k) – MAX{T(MAX(MPRf,c,k, A- MPRf,c,k,)), T(P-MPRf,c,k)} ≤ PUMAX,f,c,k ≤ EIRPmax
where the corresponding measured peak EIRP for carrier f of a serving cell c, over each active UL TCI states configured for STxMP, PUMAX,f,c,k  satisfies
PUMAX,f,c,k ≤ EIRPmax
When the UE signals STxMP overlapping beams then ∆TSTxMP  = 3dB, otherwise ∆TSTxMP  = 0.
while tThe corresponding measured total radiated power PTMAX,f,c is always bounded by
PTMAX,f,c ≤ TRPmax



(R4-2315835, vivo)
	6.2X.4	Configured transmitted power for STxMP
The UE can configure its maximum output power for each UL beam corresponding to a TCI state k. The configured UE maximum output power PCMAX,f,c,k for TCI state k of carrier f of aand serving cell c is defined as that available to the reference point of a given transmitter branch that corresponds to the reference point of the higher-layer filtered RSRP measurement as specified in TS 38.215 [11].
The configured UE maximum output power PCMAX,f,c,k for carrier f of a serving cell c shall be set such that the corresponding measured peak total EIRP PUMAX,f,c for carrier f of a serving cell c over all active TCI states is within the following bounds, in which the measured peak total EIRP refers to the aggregated EIRP of all beams in peak direction
PPowerclass + PIBE – MAX(MAX(MPRf,c, A- MPRf,c,) + ΔMBP,n, P-MPRf,c) – MAX{T(MAX(MPRf,c, A- MPRf,c,)), T(P-MPRf,c)} ≤ PUMAX,f,c ≤ EIRPmax
while the corresponding measured total radiated power PTMAX,f,c for carrier f of a serving cell c over all active TCI states is bounded by
PTMAX,f,c ≤ TRPmax
…<Next Changed Section>…
6.2.1	UE maximum output power
6.2.1.0	General
NOTE:	Power classes are specified based on the assumption of certain UE types with specific device architectures. The UE types can be found in Table 6.2.1.0-1.
Table 6.2.1.0-1: Assumption of UE Types 
	UE Power class
	UE type

	1
	Fixed wireless access (FWA) UE

	2
	Vehicular UE

	3
	Handheld UE

	4
	High power non-handheld UE

	5
	Fixed wireless access (FWA) UE

	6
	High Speed Train Roof-Mounted UE

	7
	RedCap UE

	Note: RedCap variants of non-RedCap UEs are not precluded



Power class 3 is default power class.
For STxMP, the EIRP defined in the following clauses refer to total EIRP which is the aggregated EIRP of all beams in one direction. 




(R4-2316515, Nokia)
6.2x.4	Configured transmitted power for [STxMP]
The UE can configure its maximum output power for each UL TCI-state indicated for [STxMP]. The configured UE maximum output power PCMAX,f,c,k for TCI state k of carrier f and serving cell c defined as that available to the reference point of a given transmitter branch that corresponds to the reference point of the higher-layer filtered RSRP measurement for TCI state k as specified in TS 38.215 [11].
[bookmark: _Hlk146020633]The configured maximum output power PCMAX,f,c,k shall be set such that the corresponding measured peak EIRP PUMAX,f,c,k for each of the indicated TCI states k indicated for [STxMP] is within the following bounds
PPowerclass + PIBE – MAX(MAX(MPRf,c,k, A- MPRf,c,k) + ΔMBP,n, P-MPRf,c,k) – MAX{T(MAX(MPRf,c,k, A- MPRf,c,k)), T(P-MPRf,c,k)} - [∆TSTxMP,k] ≤ PUMAX,f,c,k 
where ∆TSTxMP,k is a relaxation of the lower bound of Pumax for TCI state k in case of overlapping beams. The total relaxation across the indicated TCI states satisfies:

[bookmark: _Hlk146531062]where  is the linear value of the relaxation per configured TCI state k.
The corresponding measured peak EIRP of UE over all carriers f of all serving cells c satisfies:

where  is the linear value of the measured power PUMAX,f,c,k for carrier f=f(c) of serving cell c, for TCI state k. The measured peak EIRP PUMAX,f,c is bounded by:
PUMAX,f,c ≤ EIRPmax
The measured total radiated power PTMAX,f,c is defined as

where pTMAX,f,c,k is the linear value of the measured total radiated power PTMAX,f,c,k for carrier f = f(c) of serving cell c, for TCI state k. The total radiated power PTMAX, f,c is bounded by:
PTMAX,f,c ≤ TRPmax
where TRPmax is the maximum TRP for the UE power class.

(R4-2316593, Samsung)
	[bookmark: _Toc21340781][bookmark: _Toc29805228][bookmark: _Toc36456437][bookmark: _Toc36469535][bookmark: _Toc37253944][bookmark: _Toc37322801][bookmark: _Toc37324207][bookmark: _Toc45889730][bookmark: _Toc52196385][bookmark: _Toc52197365][bookmark: _Toc53173088][bookmark: _Toc53173457][bookmark: _Toc61119452][bookmark: _Toc61119834][bookmark: _Toc67925884][bookmark: _Toc75273522][bookmark: _Toc76510422][bookmark: _Toc83129576][bookmark: _Toc90591109][bookmark: _Toc98864136][bookmark: _Toc99733385][bookmark: _Toc106577279][bookmark: _Toc114537030][bookmark: _Toc115257298][bookmark: _Toc123086617][bookmark: _Toc123088352][bookmark: _Toc124298007][bookmark: _Toc130574758][bookmark: _Toc131767168][bookmark: _Toc138887754][bookmark: _Hlk146752475]6.2D.4.1	Configured transmitted power for STxMP
The requirements in clause 6.2D.4.1 apply to all power classes except power class 3. The UE can configure its maximum output power for each of the activated TCI states for STxMP. The configured UE maximum output power PCMAX,f,c,k for a group of TCI states k (k=0,1) of carrier f of aand serving cell c is defined as that available to the reference point of a given transmitter branch that corresponds to the reference point of the higher-layer filtered RSRP measurement as specified in TS 38.215 [11].
The configured UE maximum output power PCMAX,f,c,k for carrier f of a serving cell c shall be set such that the corresponding measured peak EIRP PUMAX,f,c,k for each of the activated TCI states is within the following bounds
PPowerclass + PIBE – MAX(MAX(ΔSTxMP, MPRf,c,k, A- MPRf,c,k,) + ΔMBP,n, P-MPRf,c,k) – MAX{T(MAX(ΔSTxMP, MPRf,c,k, A- MPRf,c,k,)), T(P-MPRf,c,k)} ≤ PUMAX,f,c,k ≤ EIRPmax
while the corresponding measured peak EIRP for carrier f of a serving cell c, over all activated TCI states for STxMP, PUMAX,f,c satisfies
PCMAX,f,c ≤ EIRPmax
while the corresponding measured total radiated power PTMAX,f,c is bounded by
PTMAX,f,c ≤ TRPmax



(R4-2316838, Ericsson, CENC)
	6.2.4	Configured transmitted power
The UE can configure its maximum output power. The configured UE maximum output power PCMAX,f,c for carrier f of a serving cell c is defined as that available to the reference point of a given transmitter branch that corresponds to the reference point of the higher-layer filtered RSRP measurement as specified in TS 38.215 [11]. For operation with multiple TCI states, the configured UE maximum output power PCMAX,f,c,k corresponding to TCI state k of carrier f of a serving cell c is defined as that available to the reference point of a given transmitter branch that corresponds to the reference point of the higher-layer filtered RSRP measurement as specified in TS 38.215 [11] for the TCI state k.
The configured UE maximum output power PCMAX,f,c for carrier f of a serving cell c shall be set such that the corresponding measured peak EIRP PUMAX,f,c is within the following bounds
PPowerclass + PIBE – MAX(MAX(MPRf,c, A- MPRf,c,) + ΔMBP,n, P-MPRf,c) – MAX{T(MAX(MPRf,c, A- MPRf,c,)), T(P-MPRf,c)} ≤ PUMAX,f,c ≤ EIRPmax
while the corresponding measured total radiated power PTMAX,f,c is bounded by
PTMAX,f,c ≤ TRPmax
with PPowerclass the UE minimum peak EIRP as specified in sub-clause 6.2.1, EIRPmax the applicable maximum EIRP as specified in sub-clause 6.2.1, MPRf,c as specified in sub-clause 6.2.2 , A-MPRf,c as specified in sub-clause 6.2.3, ΔMBP,n the peak EIRP relaxation as specified in clause 6.2.1 and TRPmax the maximum TRP for the UE power class as specified in sub-clause 6.2.1. PIBE is 1.0 dB if UE declares support for mpr-PowerBoost-FR2-r16, UL transmission is QPSK, MPRf,c = 0 and when NS_200 applies and the network configures the UE to operate with mpr-PowerBoost-FR2-r16otherwisePIBE is 0.0 dB. The requirement is verified in beam peak direction.
For operation with multiple TCI states, the configured UE maximum output power PCMAX,f,c,k for a TCI state k of carrier f of a serving cell c shall be set such that the corresponding measured peak EIRP PUMAX,f,c,k is within the following bounds
PPowerclass + PIBE – MAX(MAX(MPRf,c,k, A- MPRf,c,k) + ΔMBP,n, P-MPRf,c,k) – MAX{T(MAX(MPRf,c,k, A- MPRf,c,k,)), T(P-MPRf,c,k)} ≤ PUMAX,f,c,k ≤ EIRPmax
while the total corresponding measured peak EIRP in any direction across all TCI states is bounded by
PUMAX,f,c ≤ EIRPmax
with PPowerclass the UE minimum peak EIRP as specified in sub-clause 6.2.1, EIRPmax the applicable maximum EIRP as specified in sub-clause 6.2.1 [or as determined by local exposure requirements], MPRf,c,k for each TCI state k as specified in sub-clause 6.2.2 using corresponding information in the DCI, A-MPRf,c,k for each TCI state k as specified in sub-clause 6.2.3, ΔMBP,n the peak EIRP relaxation as specified in clause 6.2.1. PIBE is 1.0 dB if UE declares support for mpr-PowerBoost-FR2-r16, UL transmission is QPSK, MPRf,c,k = 0 and when NS_200 applies and the network configures the UE to operate with mpr-PowerBoost-FR2-r16 otherwisePIBE is 0.0 dB. The requirement is verified in beam peak direction.

maxUplinkDutyCycle-FR2, as defined in TS 38.306 [14], is a UE capability to facilitate electromagnetic power density exposure requirements. This UE capability is applicable to all FR2 power classes.
If the field of UE capability maxUplinkDutyCycle-FR2 is present and the percentage of uplink symbols transmitted within any 1 s evaluation period is larger than maxUplinkDutyCycle-FR2, the UE follows the uplink scheduling and can apply P-MPRf,c.
If the field of UE capability maxUplinkDutyCycle-FR2 is absent, the compliance to electromagnetic power density exposure requirements are ensured by means of scaling down the power density or by other means. 
P-MPRf,c is the power management maximum output power reduction. The UE shall apply P-MPRf,c for carrier f of serving cell c only for the cases described below. For UE conformance testing P-MPRf,c shall be 0 dB.
a)	ensuring compliance with applicable electromagnetic power density exposure requirements and addressing unwanted emissions / self desense requirements in case of simultaneous transmissions on multiple RAT(s) for scenarios not in scope of 3GPP RAN specifications;
b)	ensuring compliance with applicable electromagnetic power density exposure requirements in case of proximity detection is used to address such requirements that require a lower maximum output power.
NOTE 1:	P-MPRf,c  was introduced in the PCMAX,f,c equation such that the UE can report to the gNB the available maximum output transmit power. This information can be used by the gNB for scheduling decisions.
NOTE 2:	P-MPRf,c and maxUplinkDutyCycle-FR2 may impact the maximum uplink performance for the selected UL transmission path. 
NOTE 3:	MPE P-MPR Reporting capability tdd-MPE-P-MPR-Reporting-r16, as defined in TS 38.306 [14], is used to report P-MPRf,c when the reporting conditions configured by gNB are met. This UE capability is applicable to all FR2 power classes.

The tolerance T(∆P) for applicable values of ∆P (values in dB) is specified in Table 6.2.4-1.
Table 6.2.4-1: PUMAX,f,c tolerance
	Operating Band
	∆P (dB)
	Tolerance T(∆P)
(dB)

	n257, n258, n259, n260, n261
	P = 0
	0

	
	0 < P ≤ 2
	1.5

	
	2 < P ≤ 3
	2.0

	
	3 < P ≤ 4
	3.0

	
	4 < P ≤ 5
	4.0

	
	5 < P ≤ 10
	5.0

	
	10 < P ≤ 15
	7.0

	
	15 < P ≤ X
	8.0

	NOTE:	X is the value such that Pumax,f,c lower bound,  PPowerclass - P – T(P) = minimum output power specified in clause 6.3.1


-



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1: Text proposals to PCMAX,f,c,k
[bookmark: _Hlk143633573]Sub-topic description: RAN4 informed RAN1 that RAN4 will introduce PCMAX,f,c,k for STxMP where ‘k (k=0,1)’ corresponds to the first and second indicated joint/UL TCI states, respectively. The follow-up discussion about how to incorporate or demonstrate the PCMAX,f,c,k into the RAN4 spec should be continued in this meeting. Moderator tried to summarize some different points among the contribution.
Draft CR (R4-2316596) can be updated to reflect the discussion outcomes if reached.
Open issues and candidate options before meeting:
Issue 2-1-1: Clause introduction, “The UE can configure its maximum output power for [TBD]”
· Proposals
· Option 1: for each UL TCI state
· Option 1a: for each UL beam corresponding to a TCI state k
· Option 1b: for each UL TCI state indicated for STxMP
· Option 2: for each of the activated TCI states as specified in TS 38.321
· Option 3: for operation with multiple TCI states
· Recommended WF
· TBA 

Issue 2-1-2: Definition of k, “PCMAX,f,c,k for [TBD] of carrier f”
· Proposals
· Option 1: for TCI state k
· Option 2: for a group of TCI states k (k=0,1)
· Recommended WF
· TBA 

Issue 2-1-3: Introduction of PUMAX,f,c and/or PTMAX,f,c for its upper limit
· Proposals
· Option 1: Over each active UL TCI states configured for STxMP
· Option 2: Over all active TCI states
· Option 3: 10log∑kPUMAX,f,c,k and/or 10log∑kPTMAX,f,c,k
· Option 4: Over all activated TCI states for STxMP
· Option 5: In any direction across all TCI states
· Recommended WF
· TBA

Sub-topic 2-2: Proposed clause for PCMAX,f,c,k
Sub-topic description: In addition to the discussion on the CR, it is time to discuss the appropriate clause to add the new configured transmitted power for STxMP. Following proposals have been submitted to this meeting. 
Open issues and candidate options before meeting:
Issue 2-2-1: Proposed clause for PCMAX,f,c,k
· Proposals
· Option 1: Add new sub-clause under UL-MIMO, 6.2D.4.1
· Option 2: Add new clause with new suffix, 6.2X.4
· Option 3: Reuse existing 6.2.4
· Recommended WF
· TBA


Annex: Proposed LSs
Main technical topic overview. The structure can be done based on sub-agenda basis. 
(R4-2315275, InterDigital)
	RAN4 studied the Maximum Configured Power requirements and the MPR derivation for STxMP mDCI simultaneous transmissions when the UL beams overlap or partially overlap, leading to a different MPR derivation and thus different Pcmax values.

Due to this situation, there are two sets of possible derived MPR values for the Pcmax per beam/TCI requirement (for overlapping and non-overlapping beams respectively):
· Non-overlapping beams use the legacy MPR tables per individual beam; 
· Overlapping or partially overlapping beams use the new MPR derivation rule applicable to each individual beam.

As the overlapping status of the UL beams is mostly known at the UE, the gNB(s) scheduler(s) is (are) not aware of this situation leading to different MPR derivation rules and Pcmax limits per beam. Thus, when the UE is configured for mDCI STxMP, the PHR need to be enhanced to indicate the overlapping/non-overlapping status changes for a pair of active serving TCI states. 
 
RAN4 respectfully ask RAN2 to take the above operation details into consideration as part of its work on support of Rel-18 multi-TRP mDCI STxMP case. 

2. Actions:
To RAN2 group:
ACTION: RAN4 respectfully ask RAN2 to take the above operation details into consideration as part of its work on support of Rel-18 multi-TRP mDCI STxMP case. 



 (R4-2315835, vivo)
	1. Overall Description:
Currently the requirements of simultaneous multi-panel transmission (STxMP) for FR2 are being studied in RAN4. In this feature, a UE would transmit two UL beams simultaneously. 
During the discussion, one basic testability question was raised and RAN4 do not have a consensus. This issue may have an impact on the requirements definition. The question is:
Question: Whether the power of two overlapping beams in spatial and frequency domain can be differentiated? in another word, whether the TE can provide separate EIRP measurement results for the two overlapping UL beams? 

2. Actions:
To RAN5:
ACTION: RAN4 respectfully asks RAN5 to provide answers to the mentioned Question.



