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Tx requirements: max 40min total
1. Issue 3-2-1: Tx impairments: LO placement
1. Issue 3-2-3: PA model for UE RF requirement definition: APT, ET memory effects
1. Issue 3-2-5: MPR requirement framework

Rx requirements: 25 min total
1. Issue 4-1-5: MSD minimum requirements
1. Issue 4-1-6: MSD reporting 

Joint UE and BS RF: 25 min total
1. Issue 7-3-1: High level study scope (Tx EVM relaxation)
1. Issue 7-3-2: Network control














Topic #3: Tx requirements
Sub-topic 3-2 MPR study assumptions
Issue 3-2-1: Tx impairments
· Proposals
· Proposal 1: Study the feasibility and benefits of lo retuning to the center of carrier in contiguous CA operation to improve A-MPR, and potential MPR.
· Proposal 2: Define only LO for the center of the RF tuning BW
· Proposal 3: Consider UL scheduling range in Tx impairments
· UL scheduling range is configured to UE, semi-statically.  
· UL scheduling range bandwidth is smaller or at maximum the same as the UE and/or BS channel bandwidth
· UE places the local oscillator (LO) in the middle of the UL scheduling range (bandwidth)
· UE can set UL baseband processing, LO and RF filters according to UL scheduling range bandwidth and location in frequency.
· Discussion status on recommended WF after AH, not agreement:
· Study whether UE requirements can be based on [BWP/UL scheduling range], [some coordination with RAN1 progress needed]
· In RAN4 evaluations LO is placed at the center of RF tuning BW
· FFS on RF tuning BW definition in single carrier and CA operation
· [Before conclusions on 6G equivalent of [BWP, UL scheduling range] consider LO at center of the channel bandwidth]
· Study retuning LO at the center of component carrier in contiguous CA operation

Skyworks: LO should be within the bandwidth part needs to be clarified
Nokia: RAN4 should assume that LO is in the center of the UL
Sony: What parameter we are going to study based on this agreement
Vivo: Fine with recommended WF. IF we assume LO is in the center do we need LO location reporting
CATT: LTE has LO mapping, NR has channel raster mapping. What is the spec impact of this?
Oppo: Does this mean requirements will be BWP based? 
QC: RAN1 does not yet have BWP in 6G. What needs to be agreed is that LO is in the center of whatever is used to derive requirements. We propose no reporting is needed. If reporting is specified BS demod reqs are needed for it.
Xiaomi: Discussion would be easier if RF tuning BW is considered equal to BWP. We need to study many scenarios. Is the tuning in the center of scheduler RBs?
Nokia: Target is to improve output power and power consumption, this helps with that. Network would give a certain range of RBs for UE for a given time. LO would be tuned to the center of that block of RBs, not to the exact allocation. This means IMDs will fall closer to the carrier
Mediatek: Fine with WF. For MPR/A-MPR evaluations
Apple: similar view as QC, no agreements on BWP yet. Requirements should be defined with LO at the center of carrier.
Samsung: There can be potential benefits of the limited RB scheduling range.
LG: Agree with Apple and Samsung,
Oppo: Some concern on first sub-bullet. Ok to place LO at the center of whatever is used to derive requirements, further discussion needed on what is that.
Huawei: we are ok to study LO elsewhere than channel midpoint. Second bullet point needs clarification
MTK: if narrower RB range is scheduled LO location can be optimized to single carrier





Issue 3-2-3: PA model
Key observations:
· From simulation results it can be seen that the MPR required for APT PA could be 5dB higher than fixed bias PA in some configurations.
· If APT and ET including CFR/pre-distortion aspects must be considered, it is unlikely that a common model and assumptions can be agreed in RAN4.
· Also, if these techniques can improve PA linearity in-band and within the ACLR1 region at low backoff levels, it comes at the expense of lower linearity improvement at higher backoff and potentially worse performance at larger frequency offsets

· Proposals 
· Proposal 1: Take into account Tx power management used in implementation
· APT
· ET
· Proposal 2: PA model is up to companies’ own choice and may include memory effects
· Recommended WF
· TBD
Oppo: proposal 2 should be used. Calibration point needs to be agreed. If MPR is large APT and ET are different.
Vivo: APT and ET can have different calibration point. Different modulation may need different calibration point
Skyworks: Considering APT and ET is ok but there may be impacts especially for high backoff. Dynamic range for a given model needs discussion. Models should be such that results can be compared
ZTE: Fine to consider APT and ET. PA calibration is more important than the model. 
LG: OK to study APT and ET. These have better efficiency but worse linearity. These need to be considered together with DPD 
Mediatek: Need to clarify the purpose of the PA model. APT, ET and DPD cover too many implementation aspects and complicate the modelling. To include linearization techniques will make it difficult to have single model.
Apple: Support proposal 2. Common model cannot be agreed even if the whole SI is spent only on that. In your only model different impacts
QC: Ok to study APT and ET. Can study how these behave compared to the traditional fixed bias model and if there are huge margins those can be reduced. Every company can propose MPRs based on their own model. For next meeting every company could bring inputs on how reality and models match and if there is a need to close the gap.
Huawei: if we go with first proposal it will increase OOB emissions of the PA. We will need to have DPD included, and it will lots of implementation choices included into the studies. Better to remain in fixed bias model. For around 7 GHz, if we have 200MHZ or wider it is important to include memory effects, otherwise MPR will be smaller than what will be really needed. 










Topic #4: Rx requirements

Issue 4-1-5: MSD minimum requirements
Key observations:
· It is important that margins to actual REFSENS performance including any MSD are not too excessive as simultaneous Rx-Tx is crucial for performance regardless of any scheduler coordination.
· It would be a bad customer experience to go from 6 or 7 CC CA in 5G NR to 1 or two CCs in 6GR.
· Marking a CA combination for MSD is easily misinterpreted as a CA combination that should be avoided, but this is often not the case.
· Carrier switching can be used to avoid self-interference

· Proposals
· Proposal 1: RAN4 to solicit views especially from Infra vendors side to see what kind of improvement to current MSD framework would be beneficial in real deployments
· Proposal 2: Study if it will be possible to re-use the 5G NR MSD as a starting point for 6GR MSD, rather than starting over from scratch.
· Proposal 3: Study simplifying MSD minimum requirements by defining requirements for band groups (frequency sub-ranges) and IMD-orders
· E.g. same MSD always for 3rd harmonic between low and high band
· Proposal 4: Study whether MSD requirements could be specified only for default power class
· Proposal 5: Study testing OTA MSD
· Proposal 6:  Do not specify MSD requirements while MSD mechanisms per band combination may be captured.
· Starting point for recommended WF, not an agreement
· Strive to ensure that missing MSD requirements will not be gating factor for spectrum aggregation in 6G
· Study simplifying MSD minimum requirements considering
· MSD framework should be useful also for infra and operators
· Using 5G requirements as baseline
· Frequency groups and impairment orders
· Study for OTA testing for MSD moved to testability agenda
CHTTL: MSD needs to be improved. Simplification is not good if it means larger numbers
CATT: For the third bullet does it mean MSD is specified as OTA? OTA/conducted requirements means fully different framework
Samsung: Before any OTA testing MSD framework needs to be established. I read the proposal so that also conducted is considered.
Nokia: MSD in specs could be based on LUTs only. If in addition there is MSD reporting based on UE self-measurement, would that address OTA requirements.
Oppo: OTA test is not only test issues, it is testability and requirement issues which should be in this thread
Xiaomi: for antenna isolation there can be a solution that only primary path is tested. Input from infra and operators is needed on how MSD requirements are used, e.g. are they used by scheduler or operator in real deployment and which granularity is useful. 
T-mobile: From operators point of view, in reality combinations which have 25..35 MSD in spec do not show this in measurements. Intelligent scheduler may not be needed if MSD exists only on paper and not in real implementations. Some MSD you will not see in conducted testing. Even in OTA tests the MSD is much smaller than the spec
Qualcomm: Needs to be clear what aspect of OTA testing is discussed in OTA thread. Is it about feasibility of testing or whether testing should be OTA. OTA should likely be delayed until we something ready here
R&S: whether it should be tested or not is up to UE RF thread. OTA is looking at if this done, how it will be done.
Nokia: Measuring MSD OTA does not help as test criteria is just pass/fail


Issue 4-1-6: MSD reporting
Key observations:
· LowerMSD feature would allow indicating better than minimum performance, but it would not address the main challenges related to current MSD framework
· There is a need to study advances in UE self-interference determination how that information is provided for NW as a further assistance information.

· Proposals
· Proposal 1: Study desense reporting as an amendment to MSD framework with minimum requirements 
· dynamic MSD reporting
· Actual MSD for a given configuration 
· (Semi-)static MSD reporting
· Actual MSD for larger set of specific configurations beyond MSD minimum requirements
Downselection to take place later based on study outcome.
· Recommended WF
· TBA
Samsung: Our scheduler never considers MSD. Network may consider it not very likely. Maybe others can do better. From UE point of view we do not want to report real MSD it reveals too much implementation
Nokia: Our scheduler does not currently care about MSD. In 6G, if reporting is there, it may be possible to take this into account. At least having this info available would be an enabler for considering MSD in real scheduling.
ZTE: Scheduler does not consider MSD, in 6G it may be possible and provide benefit. Real0time MSD consideration will be difficult.
Huawei: From NW perspective our scheduler normally would not consider MSD. Gains from reporting are questionable. 
CATT: Network is very lazy and does not consider different UE capabilities. Network does not want to treat different UE in different way. WE may need MSD in UE RF spec and save in testing
Ericsson: We do not see much benefit from MSD reporting. Actual degradation in the field depends on many factors. When MSD is reported to the network, the situation may be changed when scheduling grant is given.
Apple: Support the WF. We would not recommend to do scheduling based on MSD requirements as those represent only the very worst possible case. 
T-Mobile: Strongly support studying this idea. We are disappointed we did not this direction already in 5G. UE could report MSD separately when it is transmitting and not transmitting
Vivo: From UE point of view current MSD is useless for UE vendors. As MSD is defined only based on worst case our real MSD is always better. MSD definition itself makes it difficult to use it in the field. The MSD framework improvement should be improved considering this. First MSD framework should be improved then 
Spreadtrum: WE have lower MSD in rel-18, could first discuss benefits of reporting MSD.

Topic #7: Joint UE and BS RF 
Open issues summary.
Agreements in previous meeting· Agreements 
· Encourage companies to contribute whether there are concrete study points for low power receiver. 
· Coexistence study including need for coex study will be discussed in agenda for BS RF and co-existence.
· Prioritize work for the baseline single carrier output power requirement framework before detailed studies on ACLR and SEM relaxation.
· Discuss PAPR reduction topics in system parameter agenda
· For Tx EVM relaxation
· Discuss non-AI based UL demod in UE RF thread 
· The impact on BS receiver could be considered.
· Do not discuss AI based solution(s) in UE RF thread, except the potential common part. 
· The potential common part between AI and non-AI solutions will be discussed in this thread. AI solutions, which are discussed under AI agenda, should leverage the agreements in this thread as much as possible. 
· Strive to study TX non-linearity sources, including PA, in this thread
· It is FFS whether and how, if agreed, to take into consideration of the existing 5G requirements and RF impairment assumptions for both 5GA and 6G. 
· Strive to avoid overlapping work between different threads
· In RAN4#117, prioritize discussion on study scope and necessary details aligned with RAN guidance, e.g.
· Which aspects need to be considered to conclude on feasibility
· Need for network control




Sub-topic 7-3 Tx EVM relaxation
EVM relaxation in 5G-Advanced is discussed within the 6G study based on the note included in the 5G-Advanced WI in RP-252952:Power enhancement with relaxed UE Tx EVM and advanced BS receiver
· Note: Discuss both 5G-Adv and 6G reduced UE MPR values with the relaxed Tx EVM requirement as part of 6G study. RAN4 will further discuss and finalize (if agreed) the scope and other necessary details (e.g. NW control of this feature) in 2025.Q4 under 6G agenda items. It will be further decided in RAN#113 (Sep, 2026) whether or not there will be a follow up Rel-20 WI under 5G-Adv. For 5G-Adv, solution should not be AI based and there should not be any impact to RAN1.


WF agreement in RAN4#116bis· For Tx EVM relaxation
· [bookmark: _Hlk211549033]Discuss non-AI based UL demod in UE RF thread 
· The impact on BS receiver could be considered.
· Do not discuss AI based solution(s) in UE RF thread, except the potential common part. 
· The potential common part between AI and non-AI solutions will be discussed in this thread. AI solutions, which are discussed under AI agenda, should leverage the agreements in this thread as much as possible. 
· Strive to study TX non-linearity sources, including PA, in this thread
· It is FFS whether and how, if agreed, to take into consideration of the existing 5G requirements and RF impairment assumptions for both 5GA and 6G. 
· Strive to avoid overlapping work between different threads
· In RAN4#117, prioritize discussion on study scope and necessary details aligned with RAN guidance, e.g.
· Which aspects need to be considered to conclude on feasibility
· Need for network control

















Issue 7-3-1: High level study scope
· Proposal 1: Scope in proposal 1 was compiled by feature lead over multiple company inputs
· Study the feasibility to reduce UE MPR values with the relaxed Tx EVM requirement for 5G NR higher modulation orders, i.e., 64QAM, 256QAM, FFS 1024QAM only for 6G
· Study the impacts on BS receiver from [both RF and demod perspectives].
· Study the [system/net] gain for Tx EVM relaxation
· The study is performed based on non-AI-based approach at BS receiver under existing and relaxed UE TX EVM requirements
· Non-linearity model(s) of transmission signals are studied to capture PA non-linearity and other RF impairment
· The requirements for other gating factors that impact MPR remain unchanged.
· Use 5G requirements as starting point
· The study is performed based for FR1 single CC operation.
· Example bands as n41, n77/n78
· PC3 with 1Tx, PC2 with both 1Tx and 2Tx
· Waveform: CP-OFDM

· Proposal 2: RAN4 to consider NW controlled partial and full IBE relaxation without Tx EVM relaxation for modulation order up to 64QAM, and with Tx EVM relaxation for higher modulation order.

· Proposal 3: 5GA Tx EVM study should be entirely independent from UE RF or system parameter discussion in 6G SI.
· The existing RF requirements (other than EVM) and RF impairment assumptions shall be used as starting point for 5GA Tx EVM study.

Samsung: P1 is mainly on 5GA scope whereas P2 is mainly for 6G scope. Need to clarify what exactly to discuss on BS RF aspects and what to discuss on system gain, maybe it should be net gain
Huawei: AT least for 5G part we cannot include 1024 QAM. For 5G we can only consider 5G requirements
Skyworks: For higher order modulations we should start from how the EVM is split between UE and BS, and to know from where EVM is relaxed.
Qualcomm: With regards to 64/256QAM, focus has been on single MCS. We should at least consider low/mid/high MCS for each modulation order. For P2, the SI description is for EVM relaxation, IBE is related to EVM but IBE should be evaluated based on non-relaxed EVM.
Samsung: For higher order modulation ok to take out 
CATT: Why we only consider CP-OFDM, why not DFT-S-OFDM
Samsung: We want to evaluate both 1Tx and 2Tx but DFT is only for single layer
CATT: If we keep both 1Tx and 2Tx we can also keep both DFTs and CP
QC: what is net gain.
Huawei: Definition was agreed in system parameters in previous meeting

Comments on P3:
Huawei: P3 target is meeting the checkpoint. 

· Initial conclusion from AH discussion
· P1 with BS RF study removed and change from system gain to net gain evaluation is a stable starting point for scope. In the WF it would be better to separate 5G and 6G scope. 



Issue 7-3-2: Network control
· Proposals
· Proposal 1: Study the potential impacts on the other WGs if network control is needed. Study NBC issues of BS receiver for 5GA if network control is not needed.

· Proposal 2: Network control would be needed in case 3GPP agrees to introduce UE Tx EVM feature

· AH agreement
· Proposal 2: Network control would be needed in case 3GPP agrees to introduce UE Tx EVM feature

Nokia: this should be fully under network control
Samsung: Agree with Nokia, should be simple yes/no network control with little impact to other grouprs
Ericsson: WE also share this should be under network control
CATT: need to consider network control. RAN2 signaling needed, decision may depend on RAN. 






















Issue 7-3-3: RF modelling
Key observations:
· Having a memoryless PA model gives unrealistic advantage for Digital post distortion evaluation
· Transmitter non-linearity is impacted not only by PA but also by other factors.

· Proposals
· Proposal 1: RAN4 need to study how to validate that a stable performance gain can be achieved across all different PA models, which should be one of aspect for feasibility conclusion.

· Proposal 2: Study following factors which impact transmitter performance
· Tx DFE
· Crest Factor Reduction (CFR) 
· Digital Pre-Distortion (DPD) 
· Others (thermal noise, quantization noise etc.)
· Tx AFE
· IQ imbalance
· Phase noise
· LO leakage
· PA non-linearity (architecture, mode of operation, power class, technology, frequency range, bandwidth : memory effects, calibration point etc.)
· Filter characteristics (amplitude flatness, group delay etc.)
· Others (thermal noise, CIM3/5, etc.)
· Proposal 3: For simulation assumption alignment purpose, adopt the Tx non-linearity model that had been agreed for UL 256QAM MPR/AMPR evaluation as starting point.
· The total EVM for 256QAM is contributed by four components, i.e. 1.85% from PA, 1.19% from Transmitter, 1.78% from Phase Noise and 2.06% from I/Q imbalance.
· Proposal 4: For simulation assumption alignment purpose, the polynomial model in R4-164542 can be used as a starting point. And RAN4 not to limit the PA model used for evaluation on Tx EVM relaxation, but all PA models shall follow the same calibration conditions.
· DFT-s-OFDM waveform and QPSK modulation in 20MHz 100RB
· 30 dBc ACLR (for PC3) or 31 dBc ACLR (for PC2), -28dBc IQ image, -28dBc carrier leakage and 60dBc CIM3
· 1dB MPR

· Proposal 5: For evaluation purpose, adopt generalized memory-based polynomial (GMP) model in TR 38.803

Huawei: Very difficult to consider CFR and DPD together, as these have been never considered. The actual WI will in the end work on the minimum requirements, so it is not realistic to consider CFR/DPD. Different PA models can be considered. Companies should report what assumptions they used
Skyworks: What are trying to evaluate: which modulation order, which dynamic range. Everyone makes the assumption that PA dominates but that may not be the case. WE need to be clear on what limitation was found, where it came from and what was considered in the simulation.
Samsung: For Tx modelling same assumptions should be used as for current MPR development and power boosting feature development. DPD and CFR have not been considered before. WE will compare with regular MPR for which no DPD/CFR was assumed
Qualcomm: Agree with Skyworks, many ways to get bad EVM. Can be PA, can be IQ-imbalance, DC leakage etc.. P2 is not to talk about numbers but to talk about the effects behind the EVM. We need to consider all these factors. Even if it was not studied before does not mean it should not be studied now.
Skyworks: Agree with QC but isn’t there a easier way to agree that baseline is at least available for 256QAM which would set some limits for EVM budeget

· Recommended WF
· TBA

Issue 7-3-4: Aspects to consider to conclude on feasibility
· Proposals
· Proposal 1: Large enough net gain is achieved with large enough set of realistic UE Tx models

· Recommended WF
· TBA





