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Introduction
This summary handles the Tdocs submitted for agenda: 
· 5.28.2.1 - General and work plan for Enhancement to reduce MPR/PAR 
(This will include the Tdocs submitted mistakenly under 5.28.2) 
· 5.28.2.2 - RF simulation parameters
· 5.28.2.3 - RF simulation results for transparent schemes	
· 5.28.2.4 - RF simulation results for non-transparent schemes 	
· 5.28.2.5 - RF specification impact
List of targets of discussions for this topic during the meeting. 
1. Aim at obtaining initial agreements on the presented simulation results.
2. Convey any agreements on solution for MPR/PAR reduction to RAN1.
3. Consider RAN4 specification impact.
Topic #1: General (AI 5.28.2.1)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304604
	Qualcomm Incorporated
	Proposal 1: RAN4 to loosen (increase) the upper-bound of the configured power inequality (PCMAX,H) to enable FR1 UEs to increase their max. UL power for coverage enhancement. 
Proposal 2: Confirm that coverage enhancements can be achieved for inner DFT-s-QPSK waveforms using transparent schemes.

Observation 1: Schemes that use BWE are challenging to deploy due to receiver changes, scheduler changes and entirely new link adaptation strategy.
Observation 2: For a target rate of 1Mbps in a typical TDD system (DDDSU), the optimal RB allocation is < 50.
Observation 3: For a target rate of 0.1Mbps in a typical FDD system, the optimal RB allocation is < 10.
Observation 4: Even unmodified inner DFT-s-QPSK waveforms have significant link-level benefit that can be leveraged by PCMAXH modification.
Observation 5: Power boost is feasible for inner DFT-s-QPSK waveforms using transparent as well as non-transparent techniques.
Observation 6: non-transparent techniques for inner DFT-s-QPSK waveforms outperform transparent techniques only for 2 of the 10 representative cases.
Observation 7: non-transparent techniques for inner DFT-s-QPSK waveforms outperform transparent techniques only for low baseline MCS.
Observation 8: The UE must dynamically optimize its pulse shaping filter mask based on RB size and MCS to show better performance than other schemes.
Observation 9: The number of outer DFT-s-QPSK waveform is an order of magnitude smaller than inner DFT-s-QPSK, which suggests the complexity/benefit trade-off must be closely scrutinized for outer waveforms. 

	R4-2305602
	Huawei, HiSilicon
	Moderators – Proposal 1 and 2 is handled under Topic 2 
[bookmark: _Hlk132192120]Proposal 1: The MRC receiver should not be considered for the evaluation of the net gain towards spectrum extension scheme.   
Proposal 2: To achieve better total gain, both 1/4 and 1/9 spectrum extension ratio should be considered.
Proposal 3: Adopt FDSS with cyclic shift plus symmetric extension as the candidate solution for further coverage enhancement towards QPSK with DFT-s-OFDM waveform.  

Observation 1: Enabling MRC receiver could introduce ~0.5dB gain among certain combinations of filter coefficients, RB allocation number, spectrum extension ratio and coding rate. 
Observation 2: Based on the simulation results towards the cases listed in Table 4, the total gain i.e., power boost gain minus BLER loss, can be around 1dB for inner region for QPSK under FDSS with spectrum extension, while the total gain from FDSS without spectrum extension is negligible.
Observation 3: The best extension ratio for different combination of MCS and RB allocation is different:
- for edge RB allocation, the best extension ratio maximizing the total gain is 1/4
- for inner RB allocation, when MCS index exceeds 4, extension ratio 1/9 shows better performance comparing to extension ratio 1/4.
Observation 4: Option 1 and Option 2 are special cases of Option 3 with specific cyclic shift L.
Observation 5: The choice of L does not change the set of symbols in the in-band and thus does not change the receiver requirement.  
Observation 6: All options can either be implemented as a cyclic extension or symmetric extension. 
Observation 7: Cyclic shift on with symmetric extension can provide 0.1~0.2 MPR gain compared to no cyclic shift for inner RB allocation without any additional impact to the receiver.  

	R4-2305635
	Ericsson
	Proposal-1: Companies fill in both the ‘OBO’ and ‘10% BLER SINR’ columns in the RAN4 simulation templates for MPR/PAR result collection.
Proposal-2: Adding two more columns in Excel sheet which is SNR_baseline and SNR gain/loss for net gain derivation.
Proposal-3:Use the above equation to derive the net gain.

Observation 1 Both operating SNR at 10% BLER and output backoff from RF simulations are need to calculate the gain of MPR/PAR reduction schemes.
Observation 2 The results spreadsheet from the RAN1 LS already forms the basis for the RAN4 simulation results template
Observation 3 It was not feasible (and may not have been helpful even if feasible) for RAN1 to provide converged values for operating SNR at 10% BLER in their LS to RAN1.

	R4-2304933
	Nokia, Nokia Shanghai Bell
	Proposal 1: Support FDSS with spectrum extension as a solution for MPR/PAR reduction in Rel-18.
Observation 1: Based on the progress in both RAN1 and RAN4, the simulation parameters are well aligned between RAN1 and RAN4
Observation 2: RAN4 is ready for selecting the Rel-18 MPR/PAR reduction solution(s)
Observation 3:  According to WID and agreements made until now, there are four MPR/PAR reduction schemes on table: 
· Reference case (legacy) without FDSS and without spectrum extension
· FDSS without spectrum extension (transparent scheme)
· FDSS with spectrum extension (non-transparent scheme)
· Tone reservation (non-transparent scheme)

	R4-2304318
	Apple
	Moderators – This was submitted under AI 5.28.2.4, but the proposal seems general. 
Proposal: Discuss whether transparent schemes are sufficient for FR2.

Observation 1: In general, the use of spectrum extension improves the power output capability for the same filter type.
Observation 2: Three tap filter without spectrum extension could perform worse compared to not using any filtering at all. Truncated RRC filter with 0.5/0.1667 seems to always provide a certain gain even if it is small.
Observation 3: Comparing OBO of transparent and non-transparent schemes there seems to be only a gap of 0.5dB. 

	R4-2305634
	Ericsson
	Moderators – This was submitted under AI 5.28.2.5, but Proposal 1 seems general. 
Proposal-1:Transparent scheme should be further specified in RAN4 after the study phase.
Proposal-2: In case of the relaxing the spectrum flatness requirement for transparent scheme, the requirement should not be the same with Pi/2 BPSK, the exact amount could be further discussed.
Proposal-3: RAN4 collects operators’ view on whether to apply the ACLR of a PC2 UE to a PC3 UE when the output power can be boosted to the same level with a PC2 UE

Observation 1 Around 1 dB net gain is observed both for transparent and non-transparent scheme for CP-OFDM.
Observation 2 For a UE implementing the FDSS scheme using the 2-tap or 3-tap filter, the general spectrum flatness requirement cannot be met.
Observation 3 14 dB ripple at the edge PRB allocation may result in 0.9 dB link budget loss for high MCS if 14 dB ripple would be allowed.
Observation 4 14 dB ripple at the edge PRB allocation may result in 0.3 dB link budget loss for low MCS if 14 dB ripple would be allowed.
Observation 5 Clipping scheme can meet the general spectrum flatness requirement.
Observation 6 PC3 output power can be the same PC2 when IE powerBoostPi2BPSK is set to 1.



Open issues summary
Sub-topic 1-1: Configured power
Sub-topic description:
This issue relates to Proposal 1 of R4-2304604. It is the understanding of the moderator that increasing the upper-bound of the configured power may be beyond the scope of the WID. 
Issue 1-1: Upper-bound of the configured power
· RAN4 to loosen (increase) the upper-bound of the configured power inequality (PCMAX,H) to enable FR1 UEs to increase their max. UL power for coverage enhancement 
· Option 1: Agree
· Option 2: Do not agree
· Recommended WF
· To be discussed - Please add comments stating support for either option with additional motivation 
Sub-topic 1-2: Candidate solution for further coverage enhancements
Sub-topic description 
This sub-topic related to Proposal 2 of R4-2304604, Proposal 3 of R4-2305602, Proposal 1 of R4-2304933 and Proposal 1 of R4-2305634. 
It is the understanding of the moderator that RAN1 make the final decision on candidate solution for further coverage enhancements. It is however also the understanding of the moderator that it is up to RAN4 to conclude if solutions with spectrum extension can be considered as a solution for MPR/PAR reduction in Rel-18, as conveyed by the RAN1 LS [R1-2210674]. This based on the provided simulation results as presented under the following topics in this summary. The intention of the moderator is to convey any agreements on this sub-topic to RAN1 via LS.
According to WID and agreements made until now, there are four MPR/PAR reduction schemes under consideration: 
1. Reference case (legacy) without FDSS and without spectrum extension
2. FDSS without spectrum extension (transparent scheme)
3. FDSS with spectrum extension (non-transparent scheme)
4. Tone reservation (non-transparent scheme)
[bookmark: _Hlk132195124]Issue 1-2-1: FDSS with spectrum extension as a solution for MPR/PAR reduction
· [bookmark: _Hlk132192404]RAN4 shall support FDSS with spectrum extension as a solution for MPR/PAR reduction in Rel-18
· Option 1a: Agree – with only symmetric extension
· Option 1b: Agree – with symmetric extension and cyclic shift
· Option 1c: Agree – with both only symmetric extension and symmetric extension and cyclic shift
· Option 2: Do not agree
· Recommended WF
· To be discussed - Please add comments stating support for either option with additional motivation 

Issue 1-2-2: FDSS without spectrum extension as a solution for MPR/PAR reduction
· RAN4 shall support FDSS without spectrum extension for DFT-s-QPSK waveforms as a solution for MPR/PAR reduction in Rel-18
· Option 1: Agree
· Option 2: Do not agree
· Recommended WF
· To be discussed - Please add comments stating support for either option with additional motivation 
Issue 1-2-3: Transparent schemes as a solution for MPR/PAR reduction
· RAN4 confirms coverage enhancements can be achieved for inner DFT-s-QPSK waveforms using transparent schemes.
· Option 1: Agree
· Option 2: Do not agree
· Recommended WF
· To be discussed - Please add comments stating support for either option with additional motivation 
· 
Sub-topic 1-3: Collection of simulation results
Sub-topic description:
This sub-topic handles proposal 1 and 2 in R4-2305635 as well as the effort to collect submitted simulation results. In R4-2305635 Proposal 1 and 2 related to how to capture the provide simulation results to the agreed template in R4-2303562.    
Issue 1-3-1: Requirement of both OBO and BLER results
· RAN4 shall require companies to fill in both the ‘OBO’ and ‘10% BLER SINR’ columns in the RAN4 simulation templates for MPR/PAR result collection
· Option 1: Agree
· Option 2: Do not agree
· Recommended WF
· To be discussed - Please add comments stating support for either option with additional motivation 
Issue 1-3-2: Addition of SNR_baseline and SNR gain/loss
· RAN4 shall add two more columns in Excel sheet which is SNR_baseline and SNR gain/loss
· Option 1: Agree
· Option 2: Do not agree
· Recommended WF
· To be discussed - Please add comments stating support for either option with additional motivation 
Sub-topic 1-4: Definition of Net-gain
Sub-topic description:
This sub-topic handles Proposal 3 in R4-2305635. The proposal presents the following equation for deriving net-gain:
Net Gain = OBO dela (OBO – OBO baseline) + SNR gain/loss (SNR_baseline - SNR_scheme)
It is noted by the moderator that in Appendix C of R4-2304936 a similar question is presented which also were discussed in RAN4#105. The net gain expression is provided below for reference. 

Where  is the achieved (TX) output power of the filtered  waveform being compared against the reference,  is the output power of the reference,  is the required SNR to achieve 10% BLER with the reference, and  is the required SNR to achieve 10% BLER using the filtered waveform being compared against the reference. 
At RAN4#105 no conclusion was reached on an equation for the evaluation, but it can be noted that with the additional proposal at this meeting the principal of the two proposals is the same.
Issue 1-4: Net Gain Equation
· RAN4 consider the following equation for net gain evaluation:
· Option 1:
[image: ]
· Option 2:
[image: ]
· Option 3: Other – Please specify in comments
· Recommended WF
· To be discussed - Please add comments stating support for either option with additional motivation.
Sub-topic 1-5: Solution for MPR/PAR reduction in FR2
Sub-topic description:
This issue relates to Proposal 1 of R4-2304318. It is the understanding of the moderator that RAN4 already have agreed to consider both FR1 and FR2. However, which scheme to apply for each FR can be further discussed. 
Issue 1-5: Solution for MPR/PAR reduction in FR2
· RAN4 shall only consider transparent schemes for FR2
· Option 1: Agree
· Option 2: Do not agree
· Recommended WF
· To be discussed - Please add comments stating support for either option with additional motivation 
Companies views’ collection for 1st round 
Open issues 
Please add your comments to the corresponding Sub topic table below.
Sub topic 1-1 
	Company
	Comments

	SoftBank-KK
	Issue 1-1: Not always directly relevant: please allow me to put general comments
[Regulation] In Japan, the regulation limits MOP regardless of unwanted emission so less unwanted emission could not be a justification of over-power. Then, to keep the regulation, we need to support on/off function from a gNB similar to Pi/2-BPSK case, in response to UE capability on supporting power boast.
[Transparent scheme] With the current specs., when a UE declares PC3 and radiates more than 25.7dBm (including all the tolerance), the author believes that the UE will fail the MOP test. In this sense, as a minimum, we may need to modify R4/R5 specs to allow such an operation.

	Qualcomm
	Option 1 as proponent. If boosting is not enabled, there would be negligible gains for bulk of the waveforms that are relevant for coverage enhancement. (< 50 RB for 100M channels,  < 10 RB for 20M channels). Japan deployments would not enable UEs to use this boosting facility.

	KDDI
	Option 2. We think that increasing the upper-bound of the configured power is beyond the scope of the WID. Additionally, Japanese regulation limits MOP regardless of unwanted emission as SoftBank pointed out.

	Ericsson
	If power boosting will be agreed irrespective transparent or non-transparent, the upper-bound needs to updated to enable the output power exceeding the nominal power corresponding to UE power class. Agree with SoftBand, the Pcmax-H change for TDD band similar Pi/2 BPSK with conditioned on dutycycle may be needed considering the regulator aspects. 
Our view is that there are more aspects than relaxing the Pcmax-h so it should be a framework to enable the power boosting. 

	Huawei
	We would like to seek clarification about what change is expected for Pcmax_H.

	Nokia
	Issue 1-1: Option 2
We think that this is bound the scope of the WID 
Study and if necessary specify following power domain enhancements
· [..]
Enhancements to reduce MPR/PAR, including frequency domain spectrum shaping with and without spectrum extension for DFT-S-OFDM and tone reservation (RAN4, RAN1)

	Meta
	Similar view with Ericsson to find other possible solution. If needed the relaxing of the Pcmax-h can be considered on top of reducing of MPR/PAR for coverage enhancement. 

	Apple
	Issue 1-1: 
Option 2. The understanding is that the upper bound PCMAX,H defines the upper limit of a power class and guarantees compliance with regulatory requirements such as SAR. Loosening of upper bound might require touching also other areas such as duty cycle. Further discussion is needed before deciding on this aspect.
With PC3 boosting there exists an example for increasing the upper bound. By using existing mechanics such as deploying Delta_Ppowerclass the output power could be increased.


 
Sub topic 1-2 
	Company
	Comments

	XXX
	Issue 1-2-1:
Issue 1-2-2:

	Qualcomm
	Issue 1-2-1: Do not agree. 
Being a non-transparent solution, FDSS with BWE has to be evaluated carefully. 
Inner: We can confirm that if boosting is enabled, our current analysis shows that FDSS+BWE shows benefits for filter profiles 3 and 4 [WF], but so do unmodified DFT-s-QPSK. The complexity of FDSS+BWE  are not justified for inner waveforms, which constitute the bulk of the waveforms for the target use cases (< 50 RB for 100M channels,  < 10 RB for 20M channels.
Outer: The  For outer waveforms too, there are significant complexities that need to be resolved first.

Issue 1-2-2: 

Issue 1-2-3: Agree. Inner waveforms constitute the bulk of the waveforms for the target use cases (< 50 RB for 100M channels,  < 10 RB for 20M channels). Our analysis showed that even unmodified inner DFT-s-QPSK waveforms have significant link-level benefit (between 1.0 and 1.5 dB) that can be leveraged by PCMAXH modification. This result sets the bar for any new waveform type, because these benefits can be realized without changes to the gNB receiver, the scheduler algorithms or the link adaptation strategy. Non transparent schemes have to significantly improve on this bogey to justify the considerable complexity they bring. Complexity implies more likelihood of inefficient spectral utilization.

	Ericsson
	in general I think there is no need to reiterate the scope of the WID, along several meeting discussion. Apart from above schemes mentioned, there are also clipping, peak cancelation, which is not precluded in WID.  For example, if RAN4 proceed with transparent scheme to be specified in normative phase, UE can choose whatever transparent scheme as long as it can fulfil the new RF requirement. 
Issue 1-2-1: i think before to reach conclusion, the comparison of the net gain is needed. To recommend the FDSS-SE, a gain compared to transparent scheme is needed. this is captured as agreement in RAN4#104bis-e

Agreement:
· Non-transparent schemes should be considered, and transparent schemes can be used as baseline to evaluate the gain of Non-transparent schemes
· RAN4 can discuss the simulation results for transparent schemes in the next meeting.
· For non-transparent scheme the simulation results can be submitted but no discussions on the simulation results will be held in November meeting

Issue 1-2-2: same comments with issue 1-2-1.
Issue 1-2-3: same comments with issue 1-2-1.  This is subset of the issue 1-2-2 for specific RB allocation.


	Huawei
	Issue 1-2-1:
Option 1b. As we have proved in our contribution, symmetric extension is a special case of cyclic shift, i.e., shift grid = 0.
To Qualcomm: Could you provide further explanation for your concern on the complexity? For instance, the baseline and/or specific implementation consideration that you have in mind for such conclusion. But from our understanding BWE only additionally requires mapping comparing to FDSS so no complexity concern can be identified for transmitter.  
Issue 1-2-2:
We suggest to firstly conclude on the previous issue.
Issue 1-2-3:
Option 2. Since “coverage enhancements” is mentioned, RAN4 should pursue the approach with the most significant gain. According to our simulation results, FDSS+SE outperforms FDSS at least for inner region without additional complexity. 

	Nokia
	Issue 1-2-1: Option 1a. 
Based on our results, considerable net gains are observed for all RB allocations. For inner allocations, the gains can be more than 1.5 dB. For Outer allocations, the gains can be more than 2 dB.
Issue 1-2-2: Option 2
Net gain from transparent scheme is typically 1-1.5 dB smaller compared to that of non-transparent schemes. 
Issue 1-2-3: Option 2.
The following was agreed in RAN4 #104-bis-e:
· Frequency domain spectrum shaping without spectrum extension for DFT-S-OFDM is the transparent scheme thus far according to the WID
· Other techniques can be discussed depending on RAN Plenary decision
Based on that, FDSS without SE for DFT-s-OFDM is the only transparent scheme to be considered in the Rel-18 WI. 
The key difference between Issue 1-2-2 and Issue 1-2-3 is that 1-2-3 is limited to inner allocations while 1-2-2 covers both inner and outer allocations. We think that it’s better to consider both inner and outer allocations. That’s why we propose to prioritize Issue 1-2-2 over Issue 1-2-3.


	vivo
	Issue 1-2-1: Open to the three options. Even though the current scheme in our simulation is symmetric extension, we can also discuss different spectrum extension solutions, if further power boost can be clearly identified.
Issue 1-2-2: Option2. In our simulation results, no obvious power boost can be seen with small RB allocations for FDSS without spectrum extension, and the net gain is also hard to be observed as well. Even though there is some MPR reduction with larger RB allocations such as 32, 64 and 96RB, the net gain of these cases still needs to be further studied.
Issue 1-2-3: We agree in general, but from simulation performance of different RB allocations aspect, it is hard to support ‘FDSS without spectrum extension’ as the absolutely efficient transparent scheme to reduce MPR. However, if there are other transparent solutions that have been proved to achieve sufficient power boost, we can discuss them as well.

	Apple
	Issue 1-2-1: Option 2, this seems to be a general agreement, however decision should be dependent on performance gain with respect to transparent schemes.
Issue 1-2-2 and Issue 1-2-3: Transparent schemes should be the baseline. Non-transparent should only be considered if considerable gain over transparent schemes is shown.  
Transparent schemes should be the baseline. Non-transparent should only be considered if considerable gain over transparent schemes is shown.  



 
Sub topic 1-3 
	Company
	Comments

	XXX
	Issue 1-3-1:
Issue 1-3-2:

	Qualcomm
	Issue 1-3-1: agree. Link level benefit is the cumulative effect of two unrelated mechanisms, UL power increase and sensitivity degradation at the gNB Rx. Breakdown helps identify if there are systematic optimism or pessimism in some simulators.

Issue 1-3-2: no strong view, but our request is that this type of manipulation from primary quantities be performed by the moderator across all companies for uniformity.

	Ericsson
	Issue 1-3-1: agree, as we explained in our paper 5635. As Ran1 did not provide a consensus SNR, RAN4 needs also add the SNR column for collecting the result for net gain comparison.
Issue 1-3-2: same comments with issue 1-3-1. 

	Huawei
	Issue 1-3-1:
Option 1.
Issue 1-3-2:
SNR baseline seems not needed.

	Nokia
	Issue 1-3-1:  Option 1 
We agree that net gains need to be calculated per company.
Issue 1-3-2: Option 2
SINR gain is enough to calculate the net gain. SINR gain is calculated as subtraction of baseline SINR and simulated scheme SINR, which are both already found in Excel.

	vivo
	Issue 1-3-1: We are ok with Option1. We have no objection to collect ‘OBO’ as well as ‘10% BLER SINR’, as the net gain needs to be evaluated by RAN1 SNR results and RAN4 RF results together. However, given that the simulation parameters of ran4 are not 100% consistent with RAN1, and the simulation results may not be complete for every company, the collection may be limited.
Issue 1-3-2: We are ok with Option1. It is similar to issue 1-3-1, we can also accept adding SNR baseline and SNR gain/loss in Excel sheet for the easier calculation of net gain. But as stated in the comment of issue 1-3-1, the collection may be restricted. 


 
Sub topic 1-4 
	Company
	Comments

	XXX
	Issue 1-4:

	Qualcomm
	Issue 1-4: Option 2 seems correct. Option 1 uses OBO, which is negative for boost and boost is good for the link. Option1 therefore seems to have a sign problem in the expression for OBO del(t)a.

	Ericsson
	Issue 1-4: two formulator basically the same, it is up to company to use depending on their simulation results.  We make a little modification on formular below: (OBO is negative if power boosting is used)
Net Gain = OBO delta (OBO baseline – OBO) + SNR gain/loss (SNR_baseline - SNR_scheme)


	Nokia
	Issue 1-4: Option 2
We think that both Option 1 and Option 2 provide similar Net Gain [dB] for given Tx & Rx simulations. 
There seems to be a typo in Option 1 (“OBO delta”)

	vivo
	Issue 1-4: We are ok with option2. Maybe option1 should change ‘OBO-OBO baseline’ to ‘OBO baseline-OBO’, as OBO is always smaller when the output power is higher. 


  
Sub topic 1-5 
	Company
	Comments

	XXX
	Issue 1-5:

	Qualcomm
	Issue 1-5: Agree, in fact this proposal applies equally to FR1 in our view.

	Nokia
	Issue 1-5: Option 2
Based on our results, non-transparent scheme (FDSS-SE) provides similar net gains for both FR1 and FR2

	Apple
	Issue 1-5: Option 1. Our contribution on FR2 for this meeting shows that transparent schemes can be 0.4-0.5dB below non-transparent schemes if all filter (weak and aggressive shaping filter) are compared. It seems that for FR the use of non-transparent schemes is not required.


 
CRs/TPs comments collection
N/A
Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub topic 1-1 

	Proposal is: 
RAN4 to loosen (increase) the upper-bound of the configured power inequality (PCMAX,H) to enable FR1 UEs to increase their max. UL power for coverage enhancement
Candidate options:
· Agree (Qualcomm)
· Do not agree (SoftBank, KDDI, Nokia, Apple) 
· Needs further study (Ericsson, Huawei, Meta) 
Discussion summary: It seems only one company is ready to agree this change as of now and it have been pointed out by multiple companies that this proposal is beyond the scope of the current WID. From other comments it also seems that relaxation of the upper-bound of the configured power is and addition to reducing of MPR/PAR for coverage enhancement.
Tentative agreements: RAN4 agrees that the discussion of the upper-bound of the configured power shall be separated from the discussion of reducing of MPR/PAR for coverage enhancements at least under the current WID. 
Recommendations for 2nd round:
Capture views on the tentative agreement above. Any agreement to be captured in allocated WF.

	Sub topic 1-2 

	Proposals is which solutions to consider for MPR/PAR reduction.
Candidate options:
· FDSS with spectrum extension (Vivo)
· with symmetric extension (Nokia)
· with symmetric extension and cyclic shift (Huawei)
· FDSS without spectrum extension () 
· Transparent schemes (Qualcomm) 
Discussion summary: The support for difference schemes for reducing of MPR/PAR for coverage enhancement is still split and some companies want to assess the simulation results further before making any decision. Further, some companies have opinions on not supporting specific solutions. The situation has not really changed, and it seems some companies still claim no gain have been shown for specific solutions. From a moderator perspective I would encourage companies to consider the provided simulation results.
Tentative agreements: 
RAN4 considers supporting FDSS with spectrum extension and Transparent schemes for FR1. 
· FSS if the spectrum extension shall be with and/or without cyclic shift
· FSS which Transparent schemes to be considered
Recommendations for 2nd round:
Capture views on the tentative agreement above. Any agreement to be captured in allocated WF on remaining open issues for MPR/PAR reduction for coverage enhancement.

	Sub topic 1-3-1 

	Proposal is: 
RAN4 shall require companies to fill in both the ‘OBO’ and ‘10% BLER SINR’ columns in the RAN4 simulation templates for MPR/PAR result collection
Candidate options:
· Agree (Qualcomm, Ericsson, Huawei, Nokia, Vivo)
· Do not agree (-) 
Discussion summary: All seems to be okay with the proposal even one question the merits.
Tentative agreements: RAN4 agrees that companies shall fill both the ‘OBO’ and ‘10% BLER SINR’ columns in the RAN4 simulation templates for MPR/PAR result collection. 
Recommendations for 2nd round:
Agree the tentative agreement above and no further discussion in 2nd round. The agreement to be captured in allocated WF on remaining open issues for MPR/PAR reduction for coverage enhancement.

	Sub topic 1-3-2 

	Proposal is: 
RAN4 shall add two more columns in Excel sheet which is SNR_baseline and SNR gain/loss
Candidate options:
· Agree (Ericsson, Vivo)
· Do not agree (Huawei, Nokia) 
Discussion summary: It seems company view are split. However, it is also pointed out that SINR gain is enough to calculate the net gain. SINR gain is calculated as subtraction of baseline SINR and simulated scheme SINR, which are both already found in Excel. It can be questioned if further agreements are really needed.
Tentative agreements: -. 
Recommendations for 2nd round:
Capture views if there is really a need for further agreement on this issue. Any agreement to be captured in allocated WF on remaining open issues for MPR/PAR reduction for coverage enhancement.

	Sub topic 1-4

	Proposal is which of two proposed equations for calculating net gain shall be used.
Candidate options:
· Option 1 – with modification (Ericsson)
· Option 2 (Qualcomm, Nokia, Vivo) 
Discussion summary: It seems the proposals are quite similar. Perhaps a compromise can be reached for option 2.
Tentative agreements: Agree option 2 for deriving net-gain:

Where  is the achieved (TX) output power of the filtered  waveform being compared against the reference,  is the output power of the reference,  is the required SNR to achieve 10% BLER with the reference, and  is the required SNR to achieve 10% BLER using the filtered waveform being compared against the reference. 
Recommendations for 2nd round:
Capture views on the tentative agreement above. Any agreement to be captured in allocated WF on remaining open issues for MPR/PAR reduction for coverage enhancement.

	Sub topic 1-5

	Proposal is if RAN4 shall only consider transparent schemes for FR2.
Candidate options:
· Agree (Qualcomm, Apple)
· Do not agree (Nokia) 
Discussion summary: Not all companies have same view on the obtainable gain for FR2. Similar to the general (or FR1) discussion a compromise proposal is given below.
Tentative agreements: 
RAN4 considers supporting FDSS with spectrum extension and Transparent schemes for FR2. 
· FSS if the spectrum extension shall be with and/or without cyclic shift
· FSS which Transparent schemes to be considered
Recommendations for 2nd round:
Capture views on the tentative agreement above. Any agreement to be captured in allocated WF on remaining open issues for MPR/PAR reduction for coverage enhancement.




CRs/TPs
N/A
Discussion on 2nd round (if applicable)

Sub topic 1-1 
	Company
	Comments

	SoftBank
	Just a comment to 1st round status summary, SoftBank does not like to take a clear position on for or against for PCMAX_H. All we wanted to say was what would be needed if PCMAX_H is relaxed beyond a certain limit.

	Nokia 
	We agree with Ericsson and Softbank that the upper-bound of the configured power relates to power boost, which is part of the discussion already (See Issue 5.2). 
Based on that we propose close the discussion on the upper-bound of the configured power and focus on power boost, if applicable.



Sub topic 1-2 
	Company
	Comments

	vivo
	We want to clarify that, we don’t think FDSS w/o SE is an absolutely effective transparent solution to reduce MPR, but we don’t exclude other transparent schemes which can be identified to have net gain. However, our attitude is still not affirmative for FDSS w SE, as although the power boost can be seen from our simulation results, the net gain has not been evaluated sufficiently yet, at least for us.    

	Nokia 
	We are fine to accept the tentative agreements.
For the 2nd FFS point we repeat the related agreement from RAN4 #104-bis-e: 
· Frequency domain spectrum shaping without spectrum extension for DFT-S-OFDM is the transparent scheme thus far according to the WID 
· Other techniques can be discussed depending on RAN Plenary decision 

Based on that, the 2nd FFS point could be removed, but for the sake of progress we are fine to keep this discussion open.



Sub topic 1-3 
	Company
	Comments

	vivo
	As the SNR gain/loss is enough for calculation of net gain, we can also support not adding the SNR_baseline column in Excel sheet. 

	Nokia 
	We can agree the tentative agreement



Sub topic 1-4 
	Company
	Comments

	Nokia 
	We can agree the tentative agreement



Sub topic 1-5 
	Company
	Comments

	Nokia 
	We see no differences in FR1 and FR2. Hence, we repeat our comments given for Sub-topic 1-2



Topic #2: RF simulation parameters (AI 5.28.2.2)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304934
	Nokia, Nokia Shanghai Bell
	Observation 1: Fair comparison requires that total number of RBs (= inband RBs + excess band RBs) does not vary according to extension factor.

Proposal 1: Consider the following extension factors in evaluations
·  = 0 (reference)
·  = 0.25 (baseline)
·  = 0.125
·  = 0.375

Proposal 2: Simulation cases include [16, 32, 64, …, NRB] RBs

Proposal 3: Sweep the allocated RBs over the whole carrier

	R4-2305638
	Ericsson
	Moderators – This Tdoc addresses simulation results, hence it is treated under Topic 3

	R4-2305636

	Ericsson
	[bookmark: _Hlk132194295]Moderators – This Tdoc have been submitted under AI 5.28.2.3 but addresses simulation parameters, hence it is treated here.
Proposal-1:	RAN4 further discuss what simulation parameter should be aligned.

	R4-2305602
	Huawei, HiSilicon
	Proposal 1: The MRC receiver should not be considered for the evaluation of the net gain towards spectrum extension scheme.   
Proposal 2: To achieve better total gain, both 1/4 and 1/9 spectrum extension ratio should be considered.
Proposal 3: Adopt FDSS with cyclic shift plus symmetric extension as the candidate solution for further coverage enhancement towards QPSK with DFT-s-OFDM waveform.  

Observation 1: Enabling MRC receiver could introduce ~0.5dB gain among certain combinations of filter coefficients, RB allocation number, spectrum extension ratio and coding rate. 
Observation 2: Based on the simulation results towards the cases listed in Table 4, the total gain i.e., power boost gain minus BLER loss, can be around 1dB for inner region for QPSK under FDSS with spectrum extension, while the total gain from FDSS without spectrum extension is negligible.
Observation 3: The best extension ratio for different combination of MCS and RB allocation is different:
- for edge RB allocation, the best extension ratio maximizing the total gain is 1/4
- for inner RB allocation, when MCS index exceeds 4, extension ratio 1/9 shows better performance comparing to extension ratio 1/4.
Observation 4: Option 1 and Option 2 are special cases of Option 3 with specific cyclic shift L.
Observation 5: The choice of L does not change the set of symbols in the in-band and thus does not change the receiver requirement.  
Observation 6: All options can either be implemented as a cyclic extension or symmetric extension. 
Observation 7: Cyclic shift on with symmetric extension can provide 0.1~0.2 MPR gain compared to no cyclic shift for inner RB allocation without any additional impact to the receiver.  



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: Spectrum extension factor (α) to be considered
Sub-topic description 
This sub-topic relates to Proposal 1 of R4-2304934 and Proposal 2 of R4-2305602. In R4-2304934 it is proposed to consider the extension factor (α) at four fixed values:
·  = 0 (reference)
·  = 0.25 (baseline)
·  = 0.125
·  = 0.375
In R4-2305602 it is proposed to consider both 1/4 and 1/9 for the evaluation.
It is by the moderator noted that RAN4 at RAN4#105 agreed a range of 0 to 0.375, and that could be further limited. However, it seems the listed values above are already quite well aligned to the presented simulation results. Therefor it may not be needed to further discuss this.
Issue 2-1: Extension factor (α)
· RAN4 to consider the spectrum extension factor (α) as; 0 (reference), 0.25 (Baseline), 0.111 (1/9), 0.125 and 0.375.
· Option 1: Agree
· Option 2: Do not agree
· Recommended WF
· No further discussion seems necessary, but comments can be collected.
Sub-topic 2-2: RB resources to be considered
Sub-topic description 
This issue relates to Proposal 2 of R4-2304934. Here it is proposed to consider the number of RBs for the simulations as 16, 32, 64, … : NRB  across the whole carrier bandwidth. It is noted by the moderator that the used number of RB values, as listed above, are already quite well aligned to the already presented simulation results

Issue 2-2-1: Number of RBs
· RAN4 shall consider the number of RBs for the simulations as 16, 32, 64, … : NRB  across the whole carrier bandwidth
· Option 1: Agree
· Option 2: Do not agree
· Recommended WF
· No further discussion seems necessary, but comments can be collected.
This issue relates to Proposal 3 of R4-2304934. Here it is proposed to sweep the allocated RBs over the whole carrier. It is noted by the moderator that simulations are already quite well aligned hence further clarifications on this may not be needed.
Issue 2-2-2: Sweeping of RBs
· RAN4 shall sweep the allocated RBs over the whole carrier for the simulations
· Option 1: Agree
· Option 2: Do not agree
· Recommended WF
· No further discussion seems necessary, but comments can be collected.
Sub-topic 2-3: Receiver assumptions at gNB for FDSS with spectrum extension
Sub-topic description 
This issue related to Proposal 1 of R4-2305602. In here it is proposed that MRC receivers should not be considered for the evaluation of the net gain. For reference it is the moderators understanding that a “MRC receiver” is corresponding to an "advanced receiver" at the gNB. The main difference seems to be if the gNB can or can’t utilize the excess band signal within the spectrum extension.
Issue 2-3: Receiver assumptions at gNB
· Shall RAN4 not consider an "advanced receiver" at the gNB.
· Option 1: Agree
· Option 2: Do not agree
· Recommended WF
· To be discussed - Please add comments stating support for either option with additional motivation.

Sub-topic 2-4: Remaining Simulation Alignment
Sub-topic description: 
This sub-topic relates to Proposal 1 of R4-2305636, where is it proposed that RAN4 shall further discuss what simulation parameters should be aligned. From the moderators perspective RAN4 already have good alignment as captured in the WF R4-2303561, but discussion can continue if needed.
Issue 2-4: Remaining Simulation Alignment
· RAN4 shall further discuss what simulation parameters should be aligned.
· Option 1: Agree
· Option 2: Do not agree
· Recommended WF
· To be discussed - Please add comments stating support for either option with additional motivation.
Companies views’ collection for 1st round 
Open issues 
Please add your comments to the corresponding Sub topic table below.
Sub topic 2-1 
	Company
	Comments

	XXX
	Issue 2-1:

	Huawei
	We suggest to agree on the following revision, because we found that SE ratio 1/9 can be more suitable for middle MCS under certain RB allocation where SE ratio 1/4 cannot achieve better spectrum efficiency:
RAN4 to consider the spectrum extension factor (α) as; 0 (baseline), 0.25, 0.111 (1/9), 0.125 and 0.375.

	Nokia
	Issue 2-1: Option 1.
Based on the current results  = 0.25 is the best choice for the extension factor. Additionally, it makes sense to have a small(er) value for extension factor ( = 0.125 =1/8 and/or ( = 0.111 =1/9), and another representing a larger extension factor ( = 0.375 = 3/8). This allows to see the trend.

	vivo
	Issue 2-1: We can agree with option1, we don’t exclude other extension factors which can be verified to have sufficient gain.


 
Sub topic 2-2 
	Company
	Comments

	XXX
	Issue 2-2-1:
Issue 2-2-2:

	Qualcomm
	Issue 2-2-1: We performed a simple study of what RB allocation sizes were relevant for the target use cases (0.1 Mbps for FDD, 1Mbps for TDD). See R4-2304604 for details.
[image: Chart

Description automatically generated] 
It is clearly evident that the relevant RB allocation lengths for coverage enhancement target goals are < 50 RB for (TDD) 100M channels,  < 10 RB for 20M (FDD) channels.
It would be useful to keep this type of perspective while pursuing the study.

	Ericsson
	Issue 2-2-1 and Issue 2-2-2:
basically the whole RB allocation should be simulated, but for result comparison, maybe limited RB allocations should be fine,  at least cover the inner/outer/edge.


	Huawei
	Seems no need to seek further agreements for these two issues.

	Nokia
	Issue 2-2-1: Option 1
It is evident that FDSS with spectrum extension provides considerable net gain for a wide range of RB allocation sizes. In order to see the full picture, it makes sense to simulate the performance with a wide range of RB allocations
Issue 2-2-2: Option 1
It’s important to see the OBO performance for all possible RB start values

	vivo
	Issue 2-2-1: Option1 is fine. The statement of Qualcomn seems not clear.
Issue 2-2-2: We prefer option1. 


 
Sub topic 2-3 
	Company
	Comments

	XXX
	Issue 2-3:

	Qualcomm
	Do not agree
This discussion highlights one of the problems of non-transparent techniques that need extension. Enabling boosted power is not a trivial endeavor for the UE, and it would not be consistent for the gNB to discard power in the extension. gNB implementations can do as they choose, but if non-transparent techniques are enabled, gNB demod and UE EVM must reflect a sincere attempt by the gNB to leverage all the UL power it can receive.

	Ericsson
	Issue 2-3: usually we donot mandate the BS implementation. Maybe a clarification is needed on what cases the “basic” receiver is assumed by proponent?
1. When deriving the net gain
2. When specifying the RF requirement 
3 .When deriving the BS demodulation requirement


	Huawei
	We agree it is gNB implementation choice as to the MRC receiver. So our answer to Ericsson: the MRC receiver should not be considered as the assumption when specifying the UE RF requirement.


	Nokia
	Issue 2-3: Option 2
We think that RAN4 should consider receiver that can utilize both inband and excess band signals in order to see the full gain potential of the FDSS-SE feature. 

	vivo
	Issue 2-3: We would like both gNB and UE to have more flexibility in choosing whether to use excess band signal, but the statement of the issue may be kind of mandatory.

	Apple
	Issue 2-3
The receiver implementation assumption of a gNB has a detrimental influence on the net-gain. The UE basically pumps energy into the spectrum extension which is (to my current understanding) not used by a conventional receiver. The excess power is lost which basically decreases the effective UE output power. The contribution on FR2 OBO performance briefly considers the power loss from spectrum extension with respect to shaping filter for a conventional receiver. The figure is copied here for reference:
[image: ]
Since the power loss could be significant, we think that either an advanced receiver (using the power of the extension) needs to be considered (Option 2) or the power loss needs to be part of the net-gain equation.



 
Sub topic 2-4 
	Company
	Comments

	XXX
	Issue 2-4:

	Ericsson
	Issue 2-4: we agree with Moderator, based on above parameter discussions, the need to further alignment seems not necessary.

	Nokia
	Issue 2-4: Option 2
We don’t see a need for further discussions. 

	vivo
	Issue 2-4: We prefer option2, the simulation parameters seem to be well aligned, but if there are some new simulation parameters needed to be discussed and aligned in the future, we can also accept.


 

CRs/TPs comments collection
N/A
Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub topic 2-1

	Proposal is that RAN4 shall consider the spectrum extension factor (α) as; 0 (reference), 0.25 (Baseline), 0.111 (1/9), 0.125 and 0.375.
Candidate options:
· Agree (Nokia, Huawei, Vivo)
· Do not agree () 
Discussion summary: All companies who commented seems okay with the proposal.
Tentative agreements: 
RAN4 shall consider the spectrum extension factor (α) as; 0 (reference), 0.25 (Baseline), 0.111 (1/9), 0.125 and 0.375
Recommendations for 2nd round:
Agree the tentative agreement above and no further discussion in 2nd round. The agreement to be captured in allocated WF..

	Sub topic 2-2

	Proposal is related to the number of RBs and show they are handled for the simulations.
Candidate options:
· Agree (Nokia, Vivo)
· Do not agree () 
Discussion summary: Companies who commented with support to either option seems okay with the proposals. Some companies have added further considerations for the simulations which can be taken into account by all interested companies. It also seems the companies already have aligned simulation efforts, so the moderator sees no reason for chasing further agreements here.
Tentative agreements: 
-
Recommendations for 2nd round:
No further discussion in 2nd round.

	Sub topic 2-3

	Proposal is if RAN4 shall not consider an "advanced receiver" at the gNB.
Candidate options:
· Agree ([Huawei])
· Do not agree (Qualcomm, Nokia, [Apple]) 
Discussion summary: It seems companies need further understanding of this proposal so 2nd round can consider capturing further comments. The moderator however also believes the real issue is wha tis assumed when the gain is reported by different companies. Therefore, the tentative agreement below can be tired for agreement.
Tentative agreements: 
When expressing the net gain companies indicate the receiver type used.
Recommendations for 2nd round:
Discuss the tentative agreement above in 2nd round. The agreement to be captured in allocated WF on remaining open issues for MPR/PAR reduction for coverage enhancement.

	Sub topic 2-4

	Proposal is if RAN4 shall further discuss what simulation parameters should be aligned.
Candidate options:
· Agree (-)
· Do not agree (Ericsson, Nokia, Vivo) 
Discussion summary: It also seems the companies already have aligned simulation efforts, so the moderator sees no reason for further discussions.
Tentative agreements: 
-
Recommendations for 2nd round:
No further discussion in 2nd round.




CRs/TPs
N/A
Discussion on 2nd round (if applicable)
Sub topic 2-3 
	Company
	Comments

	vivo
	We agree with the tentative agreements that we may indicate the type of receiver used when collecting net gain data, and then we can discuss relative issues after that. 

	Nokia
	We agree with the tentative agreement. 




Topic #3: RF simulation results for transparent schemes (AI 5.28.2.3)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304935
	Nokia, Nokia Shanghai Bell
	Observation 1: It can be noted that OBO gain from transparent schemes (compared to the case without filter) is typically less than 1 dB. For the largest RB allocations, the OBO gain is about 1.5 dB. 
Observation 2: The two-taps filter [1 0.28] requires higher OBO than the three-taps filter [0.335 1 0.335] or TRRC filter.
Observation 3: When compared to non-transparent schemes (in [5]), it can be noted that non-transparent schemes outperform transparent schemes with a clear margin. 
Observation 4: Furthermore, as shown in [5], transparent schemes don’t provide net gain with QPSK (in other words, OBO gain < Rx loss).
Observation 5: For similar FDRA, OBO behaviour is very similar between different SCSs.
Observation 6: There are no major differences in OBO performance between 20 MHz CBW and 100 MHz CBW cases.
Observation 7: Non-transparent schemes outperform transparent schemes with a clear margin in FR2.

	R4-2305116
	vivo
	Observation1: Overall for FDSS w/o SE, the power improvement of TRRC filter is more stable than other filters.
Observation2: For FDSS w/o SE, only minor or even no power boost can be seen for small RB allocation, the boost is more obvious with the increasement of RB allocation.
Observation3: There are no obvious differences in OBO performance between 20 MHz CBW and 100 MHz CBW for transparent cases.
Observation4: The ability of FDSS w/o SE to increase output power is relatively limited, and the overall power boost for FDSS w SE is no more than 1dB compared to legacy DFT-s-OFDM in both 20 MHz and 100 MHz channels.

	R4-2305638
	Ericsson
	Observation 1 For DFT-s-OFDM and QPSK, at least 0.5 dB gain can be achieved for outer allocation without power boosting. With power boosting, around half to 1 dB gain can be achieved for outer allocation.
Observation 2 For CP-OFDM and QPSK , there is around 1 dB gain for inner allocation and outer allocation.
Observation 3 There is 0.3 dB SNR loss for MCS index 0 and around 0.4 dB SNR loss for higher MCS index 6.
Observation 4 For inner RB allocation, there is no net gain for smaller RB size with or without power boosting.
Observation 5 For inner RB allocation for bigger RB size and without power boosting, there is 0.5 dB to 1 dB net gain for lower MCS , the net gain is diminishing for higher MCS.
Observation 6 For inner RB allocation for bigger RB size and with power boosting, there is 0.5 dB to 1.7 dB net gain for lower MCS , the net gain is compressed to 0.5 dB to 1 dB for higher MCS.
Observation 7	For outer RB allocation without power boosting, the net gain is between 0.5 dB to 1 dB for lower MCS. For higher MCS index (MCS 6), the net gain is compressed to from no gain to around 0.2 dB
Observation 8 For outer RB allocation with power boosting and for lower MCS index, the net gain can be up to 0.5 dB to 1.7 dB but will be compressed to around 0.5 dB for higher MCS index.
Observation 9 For CP-OFDM, there is around 1 dB net gain for outer allocation, there is more than 1 dB gain for some of the inner allocation.




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 3-1: Simulation results for transparent schemes
Sub-topic description:
RF simulation results have been presented from multiple companies. Based on the presented results some general observation can be made:
1. Power gain from transparent schemes (compared to the case without filter) is typically around 1 dB
2. The largest power gain from transparent schemes (compared to the case without filter) is achieved only for the largest RB allocations and is typically around 1.5 dB. For smaller RB allocations the power gain is significant lower.  
Issue 3-1: : Simulation results for transparent schemes
· It is proposed to capture the above general observations in a WF
· Option 1: Agree
· Option 2: Do not agree
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Please add your comments to the corresponding Sub topic table below.
Sub topic 3-1 
	Company
	Comments

	XXX
	

	Qualcomm
	Our analysis suggests that the observations can be captured in a more work-item relevant form as:
1. (Unchanged) Power gain from transparent schemes (compared to the case without filter) is typically around 1 dB.
2. (removed: not necessary to add)
3. (new, request other companies check): Presumes power boosting is enabled for inner waveforms
Justification: these aspects of #2 need to revised or removed:
1.  ‘The largest power gain from transparent schemes (compared to the case without filter) is achieved only for the largest RB allocations and is typically around 1.5 dB’: we think this may be ok to record, but we do not see any particular relevance of the ‘largest RB allocation’ to the tput targets for this feature. See our reply to 2.2.1. For brevity it may be better to drop.
2. ‘For smaller RB allocations the power gain is significant lower.’  Narrow RB allocations in the middle of the channel are in fact prime candidates for power boosting because they are relatively sheltered from most emissions restrictions. The observation proposed to be captured is not common understanding.
 

	Ericsson
	To be on the safe side, we need to generate the power gain comparison from companies.
We think the power gain can be compared with inner/outer/edge allocation in general.

	Huawei
	If the “power gain” is the gain without counting BLER loss, according to our analysis, we suggest to capture the following revision:
1. (Number change) Power gain from transparent schemes (compared to the case without filter) is typically around 0.5 dB.
2. (Removed but appreciate for the effort)
As for the new request from Qualcomm, we think it is acceptable.

	Nokia
	Issue 3-1: Option 1
Additionally, we propose to add the following observations:
· For similar allocations OBO behaviour is very similar between different SCSs. 
· There are no major differences in OBO performance between 20 MHz CBW and 100 MHz CBW cases. 
· Power gain from transparent schemes is smaller in FR2 (compared to FR1).


	vivo
	We agree with option 1, but we think the value of ‘the largest power gain’ can change from 1.5dB to 1-1.5dB, which would be more accurate.

	Apple
	Proposed observations seem fine on average for FR1. For FR2 the values seem lower.


 
CRs/TPs comments collection
N/A
Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub topic 3-1

	Proposal is if RAN4 can agree some general observations based on the presented simulation results for transparent schemes.
Discussion summary: It seems companies need further discussion to reach something with is agreeable to all. Therefor it would make more sense to start work directly on a WF including suggestions for wording.
Recommendations for 2nd round:
Discuss directly in the allocated WF on simulation results and observations for MPR/PAR reduction for coverage enhancement.




CRs/TPs
N/A
Discussion on 2nd round (if applicable)
Discussion directly in the WF
Topic #4: RF simulation results for non-transparent schemes (AI 5.28.2.4)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304318
	Apple
	Proposal: Discuss whether transparent schemes are sufficient for FR2.

Observation 1: In general, the use of spectrum extension improves the power output capability for the same filter type.
Observation 2: Three tap filter without spectrum extension could perform worse compared to not using any filtering at all. Truncated RRC filter with 0.5/0.1667 seems to always provide a certain gain even if it is small.
Observation 3: Comparing OBO of transparent and non-transparent schemes there seems to be only a gap of 0.5dB. 

	R4-2304936

	Nokia, Nokia Shanghai Bell

	Observation 1: Transmitter performance varies with the allocation size in 20 MHz channel: small allocations benefit for larger extension than larger allocations.
Observation 2: Less aggressive filters provide good performance especially for inner RB regions and small RB allocations. On the other hand, more aggressive filter provides the smallest MPR for outer RB allocations and larger RB allocations.
Observation 3: Non-transparent schemes outperform transparent schemes at least in terms of the amount of MPR reduction 
Observation 4: For similar FDRA, OBO behaviour is very similar between different SCSs.
Observation 5: Transmitter performance varies with the allocation size in 100 MHz channel: small allocations benefit for larger extension than larger allocations.
Observation 6: Up to 1.5 dB lower MPR can be obtained with respect to legacy DFT-s-OFDM in both 20 MHz and 100 MHz channels.
Observation 7: From the transmitter point of view, tone reservation does not offer gains with respect to FDSS with spectral extension for QPSK modulation and DFT-s-OFDM.
Observation 8: Higher order modulations (than QPSK) may benefit from tone reservation over FDSS from the transmitter point of view.

	R4-2305117
	vivo

	Observation1: Overall for FDSS w SE, the power improvement of 3-tap filter and TRRC filter is more obvious than that of 2tap filter. 
Observation2: FDSS w SE with extension factor of α=0.25 has the best comprehensive performance for power boost.
Observation3: Compared to 20MHz channel BW, 100MHz channel BW is beneficial for lager extension factor in the same RB allocation case, and the gap of power boost between different RB-start position is also smaller. Beyond that, there are no obvious differences in OBO performance between 20 MHz CBW and 100 MHz CBW cases.
Observation4: The overall power boost for FDSS w SE is generally no more than 2dB compared to legacy DFT-s-OFDM in both 20 MHz and 100 MHz channels. For the small RB allocations typically used in cell edge, the power boost will be significally smaller, e.g. smaller than 1dB.

	R4-2305637
	Ericsson

	Observation 1 For DFT-s-OFDM and QPSK and inner allocation without power boosting, 0.5 dB again of MPR can be achieved for bigger RB size. With power boosting, around 1 dB gain can be achieved for inner allocation.
Observation 2 For DFT-s-OFDM and QPSK and outer allocation without power boosting, most schemes can achieve at least 0.5 dB gain compared to baseline. With power boosting, the gain still around 1.5 dB.
Observation 3 For CP-OFDM and QPSK , there is around 1 dB gain for inner allocation and outer allocation.
Observation 4 There is 0.6 dB SNR loss for lower MCS index  and  and around 1.6 dB SNR loss for higher MCS index 6.
Observation 5 For inner RB allocation, there is no net gain for smaller RB size with or without power boosting.
Observation 6 For inner RB allocation for bigger RB size and without power boosting, there is 0.5 dB to 1 dB net gain for lower MCS , the net gain is diminishing for higher MCS.
Observation 7 For inner RB allocation for bigger RB size and with power boosting, there is 1 dB to 2 dB net gain for lower MCS , the net gain is compressed to 0.2 dB to 1 dB for higher MCS.
Observation 8 For outer RB allocation without power boosting, the net gain is between 0.5 dB to 1 dB for lower MCS. For higher MCS index (MCS 6), the net gain is compressed to from no gain to negative gain.
Observation 9 For outer RB allocation with power boosting and for lower MCS index, the net gain can be up to 0.8 dB to 2 dB but will be compressed to around 0.5 dB for higher MCS index.
Observation 10 For CP-OFDM and tone reservation scheme, there is around 1 dB net gain for outer allocation, there is more than 1 dB gain for some of the inner allocation.



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 4-1: Simulation results for non-transparent schemes
Sub-topic description:
RF simulation results have been presented from multiple companies. Based on the presented results some general observation can be made:
1. Power gain from non-transparent schemes (compared to the case without filter) is typically 1.5 dB
2. The largest power gain from non-transparent schemes (compared to the case without filter) is achieved only for larger RB allocations and is typically around 2 dB. For smaller RB allocations the power gain is below 1.5 dB.  
Issue 4-1: : Simulation results for non-transparent schemes
· It is proposed to capture the above general observations in a WF
· Option 1: Agree
· Option 2: Do not agree
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Please add your comments to the corresponding Sub topic table below.
Sub topic 4-1 
	Company
	Comments

	XXX
	

	Qualcomm
	Our analysis suggests that the observations can be captured in a more work-item relevant form as:
1. (Unchanged) Power gain from non-transparent schemes (compared to the case without filter) is typically around 1.5 dB.
2. (removed: not necessary to add)
3. (new, request other companies check): Presumes power boosting is enabled for inner waveforms
Justification: these aspects of #2 need to revised or removed:
1.  ‘The largest power gain from non-transparent schemes (compared to the case without filter) is achieved only for larger RB allocations and is typically around 2 dB. For smaller RB allocations the power gain is below 1.5 dB’: we think this may be ok to record, but we do not see any particular relevance of the ‘largest RB allocation’ to the tput targets for this feature. See our reply to 2.2.1. For brevity it may be better to drop.
2. ‘For smaller RB allocations the power gain is below 1.5 dB’  Narrow RB allocations in the middle of the channel are in fact prime candidates for power boosting because they are relatively sheltered from most emissions restrictions. The observation proposed to be is not common understanding.
 

	Ericsson
	To be on the safe side, we need to generate the power gain comparison from companies.
We think the power gain can be compared with inner/outer/edge allocation in general.

	Huawei
	If the “power gain” is the gain without counting BLER loss, we are OK with the revision from Qualcomm.

	Nokia
	Issue 4-1: Option 1
Additionally, we propose to add the following observations:
· Depending on the filter, power gain from non-transparent schemes can be bigger for outer allocations (compared to inner allocations). 
· Power gain from non-transparent scheme is available for both FR1 and FR2 
· For similar allocations OBO behaviour is very similar between different SCSs. 
There are no major differences in OBO performance between 20 MHz CBW and 100 MHz CBW cases

	vivo
	We agree with option 1, but we think the value of ‘the largest power gain’ can change from 2dB to 1.5-2dB, which would be more accurate.

	Apple
	Proposed observations seem fine on average for FR1. For FR2 the values seem lower.


 
CRs/TPs comments collection
N/A
Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub topic 4-1

	Proposal is if RAN4 can agree some general observations based on the presented simulation results for non-transparent schemes.
Discussion summary: It seems companies need further discussion to reach something with is agreeable to all. Therefor it would make more sense to start work directly on a WF including suggestions for wording.
Recommendations for 2nd round:
Discuss directly in the allocated WF on simulation results and observations for MPR/PAR reduction for coverage enhancement.




CRs/TPs
N/A
Discussion on 2nd round (if applicable)
Discussion directly in the WF
Topic #2: RF specification impact
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304937
	Nokia, Nokia Shanghai Bell
	Proposal 1:  Update spectral flatness requirements in TS 38.101-x to cover FDSS with spectrum extension with QPSK modulation. Two ranges defined for pi/2 BPSK are applied for the total allocation (Inband + Excess band)
Proposal 2: Consider the following options for excess band usage:
•	Option 1: UE must use the excess band, if provided by gNB
•	Option 2: The usage of excess band is left for UE implementation. In this approach, if UE can meet the minimum Tx power requirement also without excess band, it can do so.
Proposal 3:  Consider two set of spectrum flatness requirements: 
•	Current requirements defined for pi/2 BPSK (allowing also more aggressive filters)
•	Tighter requirements (allowing only less aggressive filters)
Proposal 4:  Determine EVM according to inband only. 
Proposal 5:  Update MPR tables (at least Table 6.2.2-1) in TS 38.101-1. 
•	In order to minimize the specification complexity, it makes sense to consider definition of the current RB regions (Edge/Outer/Inner) as the starting point.
Proposal 6:  Support power boost for FDSS with SE
•	Extend the power boost solution defined for pi/2 BPSK also for QPSK FDSS-SE scenario. 
Proposal 7:  Define ACLR requirement according to power class also with power boost.

	R4-2305634
	Ericsson
	Proposal-1:Transparent scheme should be further specified in RAN4 after the study phase.
Proposal-2: In case of the relaxing the spectrum flatness requirement for transparent scheme, the requirement should not be the same with Pi/2 BPSK, the exact amount could be further discussed.
Proposal-3: RAN4 collects operators’ view on whether to apply the ACLR of a PC2 UE to a PC3 UE when the output power can be boosted to the same level with a PC2 UE

Observation 1 Around 1 dB net gain is observed both for transparent and non-transparent scheme for CP-OFDM.
Observation 2 For a UE implementing the FDSS scheme using the 2-tap or 3-tap filter, the general spectrum flatness requirement cannot be met.
Observation 3 14 dB ripple at the edge PRB allocation may result in 0.9 dB link budget loss for high MCS if 14 dB ripple would be allowed.
Observation 4 14 dB ripple at the edge PRB allocation may result in 0.3 dB link budget loss for low MCS if 14 dB ripple would be allowed.
Observation 5 Clipping scheme can meet the general spectrum flatness requirement.
Observation 6 PC3 output power can be the same PC2 when IE powerBoostPi2BPSK is set to 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 5-1: RF specification impacts for Transparent schemes 
Sub-topic description:
This sub-topic handles Proposal 1 and Proposal 2 in R4-2305634. 
It is noted by the moderator that since the transparent schemes per definition is not intended to modify the current specification, it is proposed to stop further discussion on specification impact for the transparent schemes or at least postpone it to a potential work-item phase. It is however understood by the moderator that even for the transparent schemes aspects spectrum flatness and possible as power boosting may need to be addressed.
Issue 5-1-1: RF specification impacts for Transparent schemes
· No further discussion on RF specification impacts for Transparent schemes in SI phase in Rel-18. 
(This does not preclude RAN4 to identify any other specification impact for Transparent schemes in work-item phase)
· Option 1: Agree
· Option 2: Do not agree
· Recommended WF
· Agree Option 1
Issue 5-1-2: Spectrum flatness requirement for Transparent schemes
· In case the spectrum flatness requirement is relaxed, the requirement should not be the same with Pi/2 BPSK, the exact amount could be further discussed.
· Option 1: Agree
· Option 2: Do not agree
· Recommended WF
· To be discussed - Please add comments stating support for either option with additional motivation.

[bookmark: _Hlk132202636]Sub-topic 5-2: RF specification impacts for non-Transparent schemes
Sub-topic description:
This sub-topic handles Proposal 1-7 in R4-2304937. These aspects may have impact on the specification. Since only one company have provided proposals for specification impact for transparent schemes the moderator suggests to simply ask for comments on each proposal.
Issue 5-2: RF specification impacts for non-Transparent schemes
· Proposal:
· P1 - Update spectral flatness requirements in TS 38.101-x to cover FDSS with spectrum extension with QPSK modulation
· Two ranges defined for pi/2 BPSK are applied for the total allocation (Inband + Excess band)
· P2 - Consider the following options for excess band usage:
· Option 1: UE must use the excess band, if provided by gNB
· Option 2: The usage of excess band is left for UE implementation. In this approach, if UE can meet the minimum Tx power requirement also without excess band, it can do so.
· P3 - Consider two set of spectrum flatness requirements: 
· Current requirements defined for pi/2 BPSK (allowing also more aggressive filters)
· Tighter requirements (allowing only less aggressive filters)
· P4 - Determine EVM according to inband only.
· P5 - Update MPR tables (at least Table 6.2.2-1) in TS 38.101-1.
· In order to minimize the specification complexity, it makes sense to consider definition of the current RB regions (Edge/Outer/Inner) as the starting point
· P6 - Extend the power boost solution defined for pi/2 BPSK also for QPSK FDSS-SE scenario.
· P7 - Define ACLR requirement according to power class also with power boost.
Recommended WF
· TBA - Please provide comments to the proposals in the comment section

Sub-topic 5-3: ACLR requirement
Sub-topic description:
This sub-topic handles Proposal 3 in R4-2305634. 
Issue 5-3: ACLR requirement
· RAN4 shall collect operator input on whether to apply the ACLR of a PC2 UE to a PC3 UE when the output power can be boosted to the same level with a PC2 UE
· Option 1: Agree
· Option 2: Do not agree
· Recommended WF
· TBA
Companies views’ collection for 1st round 
Open issues 
Please add your comments to the corresponding Sub topic table below.
Sub topic 5-1 
	Company
	Comments

	XXX
	Issue 5-1-1:
Issue 5-1-2:

	Qualcomm
	Issue 5-1-1: Do not agree, at least until the current work plan is clear. When does the work phase start for coverage enhancements? We see potential for changes to MPR tables and (or) deltaP_powerclass. Other requirements may also be impacted.

	Ericsson
	Issue 5-1-1: option 2. The RF spec impact for transparent scheme could be similar to Pi/2 BPSK, but transparent scheme may only impact the RAN4 spec not the RAN1 spec. As it seems the power boosting is both desired for transparent and non-transparent scheme, as such this impact both of them. Maybe it is too early to decide there is no RF spec impact for now.
Issue 5-1-2: Option 1. In a coverage scenario, if the spectrum flatness requirement too relax at the RB allocation edge, the expenstion band information will not be possible to reach BS receiver, this basically add around 0.5 SNR loss in link budget. 


	Nokia
	Issue 5-1-1: Option 1
We assume that RF specification impacts for Transparent schemes could be very similar to those defined for pi/2 BPSK.
Issue 5-1-2: Option 2
We agree Option 1 in principle. However, we follow our answer in Issue 5-1-1 (i.e. no further discussion on RF specification impacts for Transparent scheme in SI phase in Rel-18)

	vivo
	Issue 5-1-1: Option1 is preferred.
Issue 5-1-2: Option1 is better, the related evaluation of spectrum flatness requirement needs to be evaluated further.

	Apple
	Issue 5-1-2: At the moment we prefer Option 2 as RAN4 study considers filter with ripple using full amount of allowed requirements for Pi/2 BPSK. In some cases, those filter provide best results. Further discussion is needed.


 
Sub topic 5-2 
	Company
	Comments

	XXX
	P1:
P2:
P3:
P4:
P5:
P6:
P7:

	
	

	Qualcomm
	P1- too early for this proposal. 
P2 – option 2  (since it is relevant for simulation and study)
P3 - too early for this proposal.
P4 – do not agree
P5 - too early for this proposal.
P6 – do not agree
P7 – agree (since it is relevant for simulation and study)


	Ericsson
	P1: the range may be coupled to the ripple requirement, but we are fine to use the two range as starting point to discuss.
P2: maybe we only discuss the “worst” case to test. Then option 2 seems to be “worst case” as UE will need transmit more RB to fulfill the same “negative” MPR
P3: Tighter requirement for now. 
P4: If “basic” receiver is assumed, the EVM requirement can be ignored. This relate to issue 2-3. Reading the Nokia paper 4937, it seems only large RB allocation in 100MHz BW has EVM limiting on OBO, as large RB allocation may not be relevant to coverage scenario, it may show UE with EVM requirement will not impact on OBO for small RB allocations. 
P5: we are fine to improve with current RB allocations
P6: as there is question on ACLR (P7), before we reuse the Pi/2 BPSk, there are issues to be clarified first. E.g ACLR, TDD/FDD band, regulator aspect.
P7: we have concern on issue 5-3, maybe this proposal can be discussed together with issue 5-3.

	Huawei
	P2: Option 1.
P6: Suggest to discuss previous issues for non-trans/trans first.
P7: Seems a bit confused. Our understanding is that no new ACLR requirement should be defined.

	Nokia
	Issue 5-2: The proposals are from Nokia contribution (R4-2304937). Hence, we naturally agree with all of them.
Generally speaking, we think that RF specification impacts for non-transparent schemes (FDSS-SE) is very similar to those defined for pi/2 BPSK (with power boost). 

	vivo
	P2: We agree with option2, as it seems to be relative flexible for UE implementation.
P4: Agree.
P5: Agree.
P7: Agree.

	Apple
	P1: More discussion on performance gain is needed before deciding on spectrum extension.
P2: Clarification is needed. If gNB uses enhanced receiver including the spectrum extension for demod: Does it have impact on performance if UE not uses excess band?
P3: More discussion on performance gain is needed before deciding this aspect.
P4: Agree.
P5: Fine as starting point but more considerations are needed.
P6: Don’t agree.
P7: Seems fine.


 
Sub topic 5-3 
	Company
	Comments

	SoftBank-KK
	To be studied: 
Since ACLR is defined relative to Tx power, absolute interference is increased proportional to the Tx power. Normally, we should run a system simulation based on ACIR to determine the value so there is no justification that 25dBm UE, for instance, can live with 30dB ACLR.
On the other hand, most likely, RB allocations/modulation for power boosting would be limited to certain conditions (such as inner, QPSK). So we could check to what extent the final power boosting scheme affect ACLR. ACLR is per CBW figure so the effect could not be significant.

	Qualcomm
	(not operator, disregard if not relevant) proposal sounds reasonable.

	KDDI
	Option 2. To be further studied.

	Ericsson
	The 1 dB noise floor increase (PC3 ACLR - PC2 ACLR) may degrade the neighbour cell throughput when aggregating many UE at the same time. Maybe further study suggested by SoftBand is needed to further understand this aspect.
In the 38.521-1, there is no ACLR test on the pi/2 BPSK power boosting UE, neither for a TDD UE supporting Power Class 2 with UE capability maxUplinkDutyCycle-PC2-FR1. So this aspect needs further investigation and study.

	Nokia
	Issue 5-3: Option 1
We think that in terms of ACLR requirement, we could follow the solution already defined for pi/2 BPSK with power boost.

	vivo
	In the previous study on pi/2BPSK, we choose 30dB as the ACLR value used in power boost scheme for pc3. If we follow the same ALCR requirement for QPSK as well, the evaluation principle is in line with that for pi/2BPSK.
However, when the power of pc3 is raised to a higher range, even close to or beyond pc2, it may also introduce more interference, so ACLR requirement may need further study.


 

CRs/TPs comments collection
N/A
Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub topic 5-1

	Proposal is if RAN4 shall not further discussion on RF specification impacts for Transparent schemes in SI phase in Rel-18. This includes Spectrum flatness requirement for Transparent schemes.
Discussion summary: It seems some companies prefers to continue the discussion. That means no agreement is needed since this is contribution driven. Additional comments can be captured in 2nd round if some companies have further comments. 
Tentative agreements: 
-
Recommendations for 2nd round:
Collected views on potential impacted specs. and clauses for Transparent schemes in 2nd round. Any agreements can be captured in allocated WF on remaining open issues for MPR/PAR reduction for coverage enhancement.

	Sub topic 5-2

	Proposal is on RF specification impacts for Non-Transparent schemes.
Discussion summary: It seems some companies prefers to continue the discussion. That means no agreement is needed since this is contribution driven. Additional comments can be captured in 2nd round if some companies have further comments. 
Tentative agreements: 
-
Recommendations for 2nd round:
Collected views on potential impacted specs. and clauses for Non-Transparent schemes in 2nd round. Any agreements can be captured in allocated WF on remaining open issues for MPR/PAR reduction for coverage enhancement.

	Sub topic 5-3

	Proposal is if RAN4 shall collect operator input on whether to apply the ACLR of a PC2 UE to a PC3 UE when the output power can be boosted to the same level with a PC2 UE.
Discussion summary: Two operators have responded that this shall be studied further. Given other comments it seems we can agree that this is FFS
Tentative agreements: 
RAN4 shall further study whether the ACLR of a PC2 UE can be applied to a PC3 UE when the output power is boosted to the same level of a PC2 UE.
Recommendations for 2nd round:
No further discussion in 2nd round. The tentative agreement can be captured in allocated WF on remaining open issues for MPR/PAR reduction for coverage enhancement.




CRs/TPs
N/A
Discussion on 2nd round (if applicable)
Sub topic 5-1 
	Company
	Comments

	Nokia
	We assume that RF specification impacts for Transparent schemes could be very similar to those defined for pi/2 BPSK. 
Therefore, we suggest to focus on identifying the RF specification impacts deviating from pi/2 BPSK. 



Sub topic 5-2 
	Company
	Comments

	Nokia
	Generally speaking, we think that RF specification impacts for non-transparent schemes (FDSS-SE) is very similar to those defined for pi/2 BPSK (with power boost).   
Therefore, we suggest to should focus on identifying the RF specification impacts deviating from pi/2 BPSK (with power boost).




Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	R4-2306627
	WF on remaining open issues for MPR/PAR reduction for coverage enhancement
	Nokia
	

	R4-2306628
	WF on simulation results and observations for MPR/PAR reduction for coverage enhancement
	Huawei
	

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2304604
	
	On link-level benefits of transparent and non-transparent PAPR reduction techniques
	Qualcomm Incorporated
	Noted
	

	R4-2305602
	
	On further enhancements to reduce MPR/PAR
	Huawei, HiSilicon
	Noted
	

	R4-2305635
	
	Background and way forward to use RAN1 LS with results on MPR/PAR reduction
	Ericsson
	Noted
	

	R4-2304933
	
	Scope of the work for MPR/PAR -objective
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2304934
	
	RF simulation parameters for MPR/PAR evaluations
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2305638
	
	Simulation results for the transparent scheme
	Ericsson
	Noted
	

	R4-2304935
	
	RF simulation results for transparent schemes
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2305116
	
	RF simulation results for transparent schemes for enhancement to reduce MPR
	vivo
	Noted
	

	R4-2305636
	
	simulation parameter discussion for transparent and non-transparent schemes
	Ericsson
	Noted
	

	R4-2304318
	
	Simulation results for non-transparent MPR reduction schemes
	Apple
	Noted
	

	R4-2304936
	
	RF simulation results for non-transparent schemes
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2305117
	
	RF simulation results for non-transparent schemes for enhancement to reduce MPR
	vivo
	Noted
	

	R4-2305637
	
	Simulation results for the non-transparent scheme
	Ericsson
	Noted
	

	R4-2304937
	
	RF specification impacts
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2305634
	
	RF spec impact for MPR reduction scheme
	Ericsson
	Noted
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-23xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2306627
	
	WF on remaining open issues for MPR/PAR reduction for coverage enhancement
	Nokia
	Needs further discussion – GTW may be helpful 
	

	R4-2306628
	
	WF on simulation results and observations for MPR/PAR reduction for coverage enhancement
	Huawei
	To be noted
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
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