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1.0 Introduction
In this paper, RAN4 will treat the SI Optimizations of pi/2 BPSK uplink power in NR’ in Rel-17.
Suggested email discussion for 1st round is as follows:
· 1st round: RAN4 to discuss:

· Topic #1-1: UE TX issues 
· Topic #1-2: Pulse shaping filters 
· Topic #1-3: General and workplan 

Main technical topic overview. The structure can be done based on sub-agenda basis. 
1.1 Company contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2200443
	Apple
	Proposal: Use conditions provided in Table 3 and the coefficients in Table 4 for new RB region classification.


	R4-2200506
	Qualcomm Incorporated
	Presents TR with contents of TP approved in RAN4#101-e

	R4-2200507
	Qualcomm Incorporated
	Presents TP based on company contributions from RAN4#101-e

	R4-2200511
	Qualcomm Incorporated
	Observation1: The increase in output power above MPR0 increases with the aggressiveness of the shaping filter.
Observation2: Simulation results indicate that for a given #PRB the SNR @ 0.1BLER changes very little with the shaping filter profile
Observation3: Our results do not show any significant benefit with less aggressive shaping filter profiles for narrow RBs
Observation 4: Results indicate that the net gain increase is not larger for less aggressive filters.
Observation 5: Based on results it is seen that the net gain increase is marginal for all filter shapes 
Observation 6: Results indicate that there is no significant net gain increase for narrow RBs for less aggressive filters. 
Proposal: Maintain the spectral flatness specifications established in the Rel-16 specifications.

	R4-2200726
	Nokia, Nokia Shanghai Bell
	Observation 1: Link loss due to more aggressive spectral shaping filtering is higher with small bandwidths.
Observation 2: For given number of PRBs, the performance difference between the used filters is quite similar for all the channel models.

	R4-2200727
	Nokia, Nokia Shanghai Bell
	Observation 1: There is not a single solution for all the evaluated cases. Depending on the allocation configuration, different filters (i.e., more or less aggressive) perform differently.
Observation 2: For smaller allocations (e.g., ≤ 16 PRB), less aggressive filters show the best performance in terms of output power.

	R4-2200728
	Nokia, Nokia Shanghai Bell
	Observation 1:  The most aggressive filters have up to 0.6-0.8 dB loss with respect to the less aggressive filters in the small allocations Observation 2: For allocation sizes ≤ 16 PRB, less aggressive filters perform better than aggressive filters in terms of achievable output power and link performance.
Observation 3: There is not a single solution for all the evaluated cases. Depending on the allocation configuration, different filters (i.e., more or less aggressive) perform differently.
Proposal 1: Keep the current spectral flatness requirements for large PRB allocations (e.g. ≥ 16 PRBs)
Proposal 2: Consider tighter spectral flatness requirements for small PRB allocations (e.g. <16 PRBs) to optimize the net gain

	R4-2200729
	Nokia, Nokia Shanghai Bell
	Proposal 1:  Update spectral flatness requirements in section 6.4.2.4.1, TS 38.101-1 in the following way:
· Define tighter spectral flatness requirements for small allocations (e.g. <16 PRBs) in the center of the channel band
· Keep the spectral flatness requirements large allocations (e.g. ≥16 PRBs).  

Proposal 2:  Update MPR tables (at least Table 6.2.2-2) in TS 38.101-1.
Observation 1:  There is no need to update ACLR requirements at least for PC2.

	R4-2200954
	vivo
	Observation 1: For inner allocation (e.g., 20RB20), the FDSS may be not very helpful for power boosting. For outer allocation (e.g., 100RB0), the max power boost difference for spectral shape filter is 2.5dB compared with no filter.
Observation 2: For the more aggressive spectral shape filter (e.g., [0.33 1 0.33]), the main limit factor is EVM due to the strong frequency domain spectral shape. For the less aggressive spectral shape filter (e.g., [0.23 1 0.23]), the main limit factor changes to ACLR from EVM.
Proposal 1: For 1Tx PC2 PAs, the power boost should be limited to within 1dB. 
Proposal 2: For different RB allocation, the different spectral shape filters should be applied. For some inner allocation, the FDSS may be not needed.

	R4-2200955
	vivo
	Observation 1: For the more aggressive spectral shape filter, the PAPR would be smaller.
Observation 2: For all channel model (e.g., TDL-A, TDL-C, TDL-D) and RBs (2RB and 8RB), for the more aggressive spectral shape filter (e.g., [0.33 1 0.33]), the Bler performance would be worse.
Observation 3: The maximum SNR difference between no-filter and FDSS filter when the Bler is 10% is about 1dB.
Observation 4: PAPR performance and Bler performance must be taken into consideration at the same time for FDSS filter selection.

	R4-2201837
	Huawei,HiSilicon
	Observation 1: For Pi/2 BPSK waveforms, about 1 dB extra power compared with PC2 MPR0 is feasible, given practical implementation constraints.
Observation 2: For optimising the power boost, the existing inner region may be reduced or divided into two or more partitions when modifying the PC2 MPR table, and different levels of power boost may be applied.
Observation 3: The choice of filters is transparent to the network, and the UE may apply different filters depending on the RB allocations so as to optimise the link performance.
Observation 4: Since the choice of filters is up to UE implementation, and the potential performance gain is small, it’s unnecessary to change the spectral flatness requirements and increase the burden of conformance tests.
Proposal 1: Take the above observations into account and resolve the pending issues of the SI

	R4-2201879
	Intel Corporation
	Observation 1: In all cases simulated, the lower 12% of LCRB cases (LCRB ≤ 6 for CBW=20MHz) have at least some negative link margin.
Proposal 1: Based on link margin simulations, it is recommended to select LCRB values greater than 12% of LCRBmax to avoid negative link margin.
Proposal 2: For optimal link performance an inner triangle region gives the best link performance.  Approximate values for the inner triangle region are 8% inside from the left and right edges and 12% from the top of LCRBmax and bottom zero LCRB value.
Observation 2: The [0.2 1 0.2] filter achieves the highest value for link margin.  However, the [0.28 1 0.28] filter has the largest inner triangle region of high values, making it the best compromise filter.  The overall difference in performance of different filters is rather limited and as stated in the updated SI objectives the actual filter design can be transparent to the network.

	R4-2202029
	Skyworks Solutions Inc.
	Proposal 1: Practical considerations restrict power boosting to a maximum of 2dB above the PC2 0dB MPR power level for shaped Pi/2 BPSK waveforms. Restrictions on the maximum number of uplink transmission slots is 25%.

Proposal 2: Adopt the following new-inner, new-outer and edge allocation classification illustrated in Figure 6 for shaped Pi/2 BPSK PC2 and adopt maximum power reduction specifications with following text proposal. FFS exact boosting levels for “new-outer” and “new-inner” allocations.

“For UE power class 2, the allowed maximum power reduction (MPR) is defined in Table 6.2.2-2 for channel bandwidths ≤ 100 MHz.
Table 6.2.2-2 Maximum power reduction (MPR) for power class 2
	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM
	Pi/2 BPSK with Pi/2 BPSK DMRS1
	≤ 6.5
	≤ [2.0 to 2.5] 
	≤ [1.0 to 1.5] 

	NOTE 1: Applicable for UE operating in TDD mode with Pi/2 BPSK modulation and UE indicates support for UE capability powerBoosting-pi2BPSK and if the IE powerBoostPi2BPSK is set to 1 and 25% or less slots in radio frame are used for UL transmission for bands n34, n39, n40, n41, n77, n78 and n79. The reference power of 0 dB MPR is 29 dBm.



For power class 2 Pi/2 BPSK with Pi/2 BPSK DMRS MPR specified Where the following parameters are defined to specify valid RB allocation ranges for Outer-boosting and Inner-boosting RB allocations: 
· NRB is the maximum number of RBs for a given Channel bandwidth and sub-carrier spacing defined in Table 5.3.2-1;
· RBStart,Low = - (NRB/3) x [ 2x(LCRB -1)/(3NRB-5) -1]; and,
· RBStart,High = 7/9 x (1- LCRB) +2/3NRB.

The RB allocation is an “inner-boosting” RB allocation if the following conditions are met:
· RBStart,Low ≤ RBStart ≤ RBStart,High; and
· and LCRB ≤ ceil(3/5 NRB), where, ceil(x) is the smallest integer greater than or equal to x.

An Edge RB allocation is the one for which the RB(s) is (are) allocated at the lowermost or uppermost edge of the channel with LCRB ≤ 4 RBs.

The RB allocation is an “Outer-boosting” RB allocation for all other allocations which are not an “Inner-boosting” RB allocation or an Edge RB allocation.”

Proposal 3: Further studies are needed to confirm the inner triangle contours and evaluate MPR with 0.5dB power step size granularity.




1.2 Open issues summary
· Topic #1-1: UE TX issues
· Topic #1-2: Pulse shaping filters
· Topic #1-3: TP on optimization of pi/2 BPSK uplink power in NR


1.2.1 Topic #1-1
Topic description: UE TX issues
Issue 1-1-1:  PC2 Power boosting above MPR0

· Proposals
· Option 1: For 1Tx PC2 PAs, the power boost should be limited to within 1dB. (R4-2200954, R4-2201837)
· Option 2: Due to practical considerations restrict power boost to maximum of 2dB above PC2 0dB MPR. Also, restrict the maximum number of uplink transmission slot to 25% (R4-2202029)
· Option 3: Other, please detail


	Company
	Comments

	Qualcomm
	Option1: Power boost should be limited to 1 dB. We think that achieving 2dB power boost from a PC2 PA over PVT and frequency will be difficult. This is because the transceiver would have to provide ~+7dB of input drive to the PA and the PA would require at least 27% additional input current. Also, PA reliability will become an issue when the input drive greatly exceeds normal drive conditions. This information is based on findings detailed in R4-2202029 for frequencies in the mid 3 GHz range and our own observations.

	Skyworks
	We propose option 2, i.e.. a maximum of 2dB boosting with restriction to 25% uplink transmission slots because 2dB boost above PC2 0dB MPR at 25% UL transmit slots is the same power level than the agreed 2.8dB boosting above PC3 0dB MPR (for Inner RB allocations) at 40% UL restrictions. However, due to the limited number of measured points, we propose to further evaluate boosting over the range [1.5 to 2]dB for the proposed “new-inner” allocations.

	Nokia 
	We support power boost according to Option 2. 
Exact value for the number of uplink slots can be discussed separately.


	Huawei
	Option 1: in addition to the practical PA reliability, the power handling capability of other FE components including filters, switches are also in question.
Regarding option 2, the average power may be reduced by the proposed percentage, but the increased peak current is still a main concern.
Even if a less aggressive boost level is targeted, more capable UEs can still transmit more power w.r.t 0 dB MPR of 29 dBm.

	Intel
	Option 2: We support a maximum power boost of 2dB with max transmission slot 25%.  We prefer not to limit the boost below this level but rather to keep the potential for higher boost open.

	Apple
	We support Option 2

	vivo
	Option 1: The power boost for 1Tx PC2 PAs should be limited to within 1dB. In addition to considering the PA characteristic, the practical implementation challenge (reliability, thermal dissipation, peak power, etc) should be considered in power boost.

	MediaTek
	Option 1. In our understanding, existing PC2 PA design is quite marginal for reliability and roughness operation conditions. It is quite challenge for PC2 PA boosting more than 1dB. We share the implementation concerns with vivo.

	OPPO
	Option 1



Issue 1-1-2:  ALCR requirements for PC2 Power boosting above MPR0

· Proposals
· Option 1: There is no need to update ACLR requirements for PC2. (R4-2200729)
· Option 2: Update ACLR requirements
· Option 3: Other, please detail


	Company
	Comments

	Qualcomm
	Option 1: It is noted that the PC1.5 ACLR requirement is 31 dB similar to PC2. A change in the ACLR specification for boosted PC2 PAs should only be considered if the boosted output level exceeds PC1.5. However, as the gain boost considered in this SI is less than or equal to 3dB the boosted PC2 PAs will never exceed the PC1.5 output power, so there is no need to update ACLR requirements.

	Skyworks
	Option 1.

	Nokia
	Option 1.

	Huawei
	Option 1.

	Intel
	Option 1.  The same ACLR 31dB already exists for PC2 and PC1.5, no need to change.

	
	

	Apple
	Option 1

	vivo
	Option 1.

	MediaTek
	Option 1





1.2.2 Topic #1-2
Topic description: Pulse shaping filters
Issue 1-2-1:  Spectral flatness requirement for PRB ≤16
· Proposals 
· Option 1: Maintain the spectral flatness specifications established in the Rel-16 specifications. (R4-2200511, R4-2201837) 
· Spectral flatness requirement is common to all PRBs
· Option 2: Define tighter spectral flatness requirements for small allocations (e.g. <16 PRBs) in the center of the channel band (R4-2200729)
· Option 3: Other, please detail

	Company
	Comments

	Qualcomm
	Option 1: Maintain the spectral flatness specifications established in the Rel-16 specifications.

	Nokia
	Option 2. From the net gain results, it is shown that less aggressive filters provide up to 1 dB net gain for small allocations (e.g. <16 PRBs). Both network and UEs would benefit from it and the new requirements ensure the gains are obtained. 

	Huawei
	Option 1 is preferred. If option 2 is adopted, the overhead of conformance tests would increase, but the potential gain seems small. Without option 2, UE can still choose whether to perform such optimisations.

	Intel
	Our view is that tightening the spectral flatness requirement for just a portion of LCRBs only makes the spec less clear.  Better to update the spectral flatness for all LCRBs if there is justification.

	Apple
	We are fine to explore option 2. 
We would like to know to what extend the spectral flatness requirements would be tightened. With specific values or range it would be possible to run simulations and observe the effects on EVM.

	vivo
	Prefer Option 1. In our understanding, there is no significant gain when tighten the spectral flatness requirement for small allocations. Instead, it may increase the complexity of the test. Therefore, it seems more reasonable to maintain the spectral flatness specifications established in the Rel-16 specifications.

	MediaTek
	Option 1

	Ericsson
	Option 1




Issue 1-2-2:  Reclassification of RB regions for MPR specifications and/or update of existing MPR tables used for pi/2 BPSK signals
· Proposals 
· Option 1: Use conditions provided in Table 3 and the coefficients in Table 4 for new RB region classification. (R4-2200443)
· Option 2: Update MPR tables (at least Table 6.2.2-2) in TS 38.101-1 (R4-2200729)
· Option 3: For optimizing the power boost, the existing inner region may be reduced or divided into two or more partitions when modifying the PC2 MPR table, and different levels of power boost may be applied. (R4-2201837)
· Option 4: Adopt the following new-inner, new-outer and edge allocation classification illustrated in Figure 6 for shaped Pi/2 BPSK PC2 and adopt maximum power reduction specifications with following text proposal. FFS exact boosting levels for “new-outer” and “new-inner” allocations. (R4-2202029)

“For UE power class 2, the allowed maximum power reduction (MPR) is defined in Table 6.2.2-2 for channel bandwidths ≤ 100 MHz.
Table 6.2.2-2 Maximum power reduction (MPR) for power class 2
	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM
	Pi/2 BPSK with Pi/2 BPSK DMRS1
	≤ 6.5
	≤ [2.0 to 2.5] 
	≤ [1.0 to 1.5] 

	NOTE 1: Applicable for UE operating in TDD mode with Pi/2 BPSK modulation and UE indicates support for UE capability powerBoosting-pi2BPSK and if the IE powerBoostPi2BPSK is set to 1 and 25% or less slots in radio frame are used for UL transmission for bands n34, n39, n40, n41, n77, n78 and n79. The reference power of 0 dB MPR is 29 dBm.



· Option 5: Other, please include justification

	Company
	Comments

	Qualcomm
	Option5: It is seen that the MPR regions change with the PC2 power boost above MPR0. As the PA is driven harder, more MPR regions appear. So, we think that first the power boost above MPR0 should be agreed. Then based on the boost value MPR regions can be identified for further study in the WI. 

	Skyworks
	Option 4. We believe our proposal is a reasonable compromise between:
· allowing as large Lcrb values as possible to benefit from maximum boosting, 
· deliver good safety margins with regards to the power boost drop “V-shaped” lines,
· MPR table simplicity.
However this is based on the assumption of maximum 2dB boost. We agree that MPR regions depend on the agreement we reach on the maximum power boosting, so issue 1-1-1 should be addressed in priority.

	Nokia
	Option 2. We are open to discuss a solution to define different regions, but we should be careful knowing what is the gain vs complexity. This is WI level discussion.

	Huawei
	Option 3. Share similar views with Nokia. The decision could be left for the WI stage. We need more time to check different proposals against simulation/measurement data.

	Intel
	Option 1.  We see value in the new classification regions, primarily the inner region.  Our data is more closely aligned to the wider A3 inner region of R4-2200443.  In our view, the inner region in R4-2202029 is too narrow and should be extended to larger LCRBs.  We also see value in first agreeing on boost value and then re-addressing MPR regions in WI.

	Apple
	Naturally we support option 1. 
The listed regions are proposals based on what was observed by evaluating the simulation results. We avoided to provide a MPR table as the power boost is not decided and therefore the main goal was to first provide the regions. It is clear that regions could have very similar or even the same MPR (e.g. A1 and A2). If we limit power boost to 2dB or lower some of those regions might not be necessary anymore (e.g. A5) and the upper edge of A3 might be possible to be extended. Depending on the outcome of this meeting we would provide an update of the regions and a MPR proposal next meeting.

	vivo
	Option 5. The MPR regions should be specified in the WI. 

	MediaTek
	Option 2. We need to consider implementation complexity. Same RB classification w/wo BPSK boosting in one MPR table is preferred.



Issue 1-2-3:  LCRB values for net gain
· Proposals 
· Option 1 Based on link margin simulations, it is recommended to select LCRB values greater than 12% of LCRBmax to avoid negative link margin. (R4-2201879)
· Results for observed for TDL-C300ns for filter coefficients of [0.2 1 0.2], [0.28 1 0.28] and [1+D] filters (moderator comment)
· Option 2: No minimum on LCRB is required
· Option 3:  Others, please included justification
	Company
	Comments

	Qualcomm
	Option 2: No minimum on LCRB is required

	Nokia
	Option 2. 

	Huawei
	Not convinced that option 1 is needed.

	Apple
	Option 2

	vivo
	Prefer Option 2. It may be no need to restrict the LCRB values.

	Ericsson
	Option 2. 



1.2.3 Topic #1-3
Sub-topic description: General and workplan
Issue 1-3-1: TP for TR on optimization of pi/2 BPSK uplink power in NR
· Proposals
· Option 1: TP for TR on optimization of pi/2 BPSK uplink power is agreeable.
· Option 2: Needs further updating
	Company
	Comments

	Qualcomm
	Option 1: TP for TR on optimization of pi/2 BPSK uplink power is agreeable.

	Skyworks
	Option 2: may we request that R4-2200507 section 8.6 is replaced with R4-2202029 contents because the data is more exhaustive, and this contribution brings new information such as PA gain compression and PA current consumption vs boosting level?

	Nokia
	Option 1

	Huawei
	Option 2: For R4-2200507, there seems to be a format issue for the title of chapter 9. Also for the agreements in RAN4#101-e, consider adding the following:
•	Update 1Tx PC2 MPR table to support power enhancement for Pi/2 BPSK signals
•	The RB regions may be reclassified to optimise the power enhancement for Pi/2 BPSK signals

	Intel
	Option 2: Existing document seems good.  Need to update with additional results presented in this meeting.

	vivo
	Option 2: Share similar view with Intel. The additional results in this meeting may be also updated in the TR.
May we request that the level simulation results in R4-2200955 is added to R4-2200507 Section 5?



Issue 1-3-2: TR on optimization of pi/2 BPSK uplink power in NR
· Proposals
· Option 1: TR on optimization of pi/2 BPSK uplink power is agreeable.
· Option 2: Needs further updating
	Company
	Comments

	Qualcomm
	Option 1: TR on optimization of pi/2 BPSK uplink power is agreeable.

	Skyworks
	Option 1.

	Nokia
	Option 1.

	Huawei
	Option 1.

	Intel
	Option 1.

	vivo
	Option 1.



1.3 Companies views’ collection for 1st round 
1.3.1 CRs/TPs comments collection
	CR/TP number
	Comments collection

	
	

	
	

	
	

	
	

	
	

	
	



1.4 Summary for 1st round 
1.4.1 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.
	Issue 1-1-1:  PC2 Power boosting above MPR0
	9 companies provided comments on this issue. 5 of them favored limiting power boost to within 1 dB while 4 favored limiting power boost to 2dB.
Recommendation:
· Further discuss in WF
· Focus on issues dealing with entire system design such as transceiver drive, PMU current sourcing, thermal dissipation issues and reliability of front-end components. 


	Issue 1-1-2:  ALCR requirements for PC2 Power boosting above MPR0
	8 companies provided comments on this issue. All of them favored no need to update ACLR requirements for PC2
Tentative agreement to record in the WF : There is no need to update ACLR requirements for PC2. 

	Issue 1-2-1:  Spectral flatness requirement for PRB ≤16
	8 companies provided comments on this issue. 5 of them favored maintaining spectral flatness specifications established in the Rel-16 specifications. 2 of them favored defining tighter spectral flatness requirements for small allocations (e.g. <16 PRBs) in the center of the channel band. 1 company thought that if the spectral flatness specifications were to be tightened it should be done for all PRBs. 
· Further discuss in WF
· Focus on whether there is sufficient merit (significant net gain) to modifying existing Rel-16 specifications


	Issue 1-2-2:   Reclassification of RB regions for MPR specifications and/or update of existing MPR tables used for pi/2 BPSK signals

	8 companies provided comments on this issue. There was no clear consensus among the 5 options 
· Further discuss in WF
· Focus on selecting between the following options:
1) Keep current MPR regions and only update MPR values in existing tables. Should there be 2 sets of MPR values (i.e. with and without power boosting) in the tables?
2) Defined new MPR regions based on a max power boost value. 


	Issue 1-2-3:  LCRB values for net gain
	6 companies provided comments on this issue. 5 favoured not establishing a minimum on LCRB while 1 company stated that they were not convinced that a minimum value for LCRB was required.
Tentative agreement to record in WF : There is no need to establish a minimum on LCRB .

	Issue 1-3-1: TP for TR on optimization of pi/2 BPSK uplink power in NR
	6 companies provided comments on this issue. 2 companies agreed with current TP while 4 companies wanted further additions to it. 
Tentative WF: of the 4 companies that wanted further additions to TP
1) Some wanted old data replaced with more current data
2) Others wanted additional items placed in the TP
Companies are free to provide their own TPs. What I propose is for point 1 the old data will be removed, and new data will be placed in a new TP which will be submitted to the next RAN4 meeting. For point 2 the additional items will be placed in the new TP submitted to the next RAN4 meeting. 

	Issue 1-3-2: TR on optimization of pi/2 BPSK uplink power in NR
	6 companies provided comments on this issue. All companies were agreeable with TR

Tentative agreement to record in WF: TR is agreeable






1.5 Discussion on 2nd round
1.5.1    Open issues 

RAN4 will further discuss based on the WF and revised TRs/CRs in 2nd round.
	T-doc number
	Company
	Comments

	
	
	

	
	
	

	
	
	



2 Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on optimizations of Pi/2 BPSK UL power in NR and agreements
	Huawei
	

	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2200443
	MPR region proposal for PI/2 BPSK power boosting
	Apple
	Noted
	

	R4-2200506
	TR skeleton for SI on optimizations of pi_2 BPSK uplink power
	Qualcomm Incorporated
	To be agreed
	

	R4-2200507
	TP for Pi/2 BPSK study item for TR38.868
	Qualcomm Incorporated
	To be revised
	

	R4-2200511
	Spectral flatness requirements
	Qualcomm Incorporated
	Noted
	

	R4-2200726
	Receiver performance for pi/2 BPSK with spectral shaping
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2200727
	Transmitter performance for pi/2 BPSK with spectral shaping
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2200728
	Shaping filter characteristics including transmitter and link performance
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2200729
	Identify?potential changes for?RAN4 requirements
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2200954
	Discussion on pi/2 BPSK UE Tx power
	vivo
	Noted
	

	R4-2200955
	Link level Simulation results for pi/2 BPSK
	vivo
	Noted
	

	R4-2201837
	On the remaining issues for Pi/2 BPSK Optimisations
	Huawei,HiSilicon
	Noted
	

	R4-2201879
	Pi/2 BPSK combined Tx and Rx Link performance
	Intel Corporation
	Noted
	

	R4-2202029
	PC2 Pi/2 BPSK Power Boosting Measurements
	Skyworks Solutions Inc.
	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 

	[bookmark: _Hlk72952741]Tdoc number
	Title
	Source
	Recommendation  
	Comments

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



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


