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Introduction
In this paper, RAN4 will treat the new 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: Characteristics of shaped pi/2 BPSK waveforms for PA analysis
· Sub-Topic #1-1-1: Waveform configuration
· Topic #1-2: Pulse shaping filters
· Sub-Topic #1-2-1: Pulse shaping filter characteristics
· Topic #1-3: Link level simulations 
· Sub-Topic #1-3-1: Parameters for link simulations
· Topic #1-4: UE hardware and architecture
· Sub-Topic #1-4-1: Target output power for study
· Sub-Topic #1-4-2: PA architecture study
· Topic #1-5: EVM equalizer spectral flatness
· Sub-Topic #1-5-1: Study of EVM equalizer spectral flatness requirements
· Topic #1-6: General and workplan
· Sub-Topic #1-6-1: Work plan
· Sub-Topic #1-6-2: TR skeleton on optimization of pi/2 BPSK uplink power in NR
· Sub-Topic #1-6-3: TP to TR on optimization of pi/2 BPSK uplink power in NR


· 2nd round: FFS

1 Topic #1: UE RF requirements for SL enh.
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

	R4-2109373
	Qualcomm Incorporated
	TR38.xxx v0.0.1 TR Skeleton for Optimizations of pi/2 BPSK uplink power
- QC provide TR 38.xxx skeleton to capture the new SI for optimizations of pi/2 BPSK uplink power. 

	R4-2109372
	Qualcomm Incorporated
	Workplan for Optimizations of pi/2 BPSK uplink power is provided

	R4-2109377
	Qualcomm Incorporated
	TP to TR on Optimizations of pi/2 BPSK uplink power is provided

	R4-211449
	Huawei
	Provides the initial consideration on the aspects to be studied in the SI

Observation 1: It’s not clear in the SID, which power class is considered for the power enhancement 
Observation 2: For both PC2 and PC1.5, 2Tx MPR requirements are still under study in RAN4 in other topics.
Observation 3: EVM equalizer spectrum flatness requirement for Pi/2 BPSK depends on conditions that UE supports power boosting for Pi/2 BPSK or new DMRS defined in Rel-16.
Proposal 1: The study of Pi/2 BPSK should not be mixed to the unfinished 2Tx requirements for PC2 and PC1.5.
Proposal 2: It is proposed to focus on the SI study for 1Tx PC2 
Proposal 3: The pre-conditions for applicability of the requirement on EVM equalizer spectrum flatness for Pi/2 BPSK shall be kept unchanged.


	R4-2109740
	Nokia
	Simulation assumptions for the BS RX performance for pi/2 BPSK with spectrum shaping is described.
Proposal 1: Take TR 38.830, Annex A.1 as the starting point for defining link level assumptions for link level simulations
Proposal 2: Select parameters shown in Table 1 for pi/2 BPSK -related link simulations.
Proposal 3: Companies should report the shaping filter used in the simulations.
Table 1 Simulation parameters
	Carrier frequency 
	4GHz 

	Channel BW 
	100MHz 

	SCS 
	30kHz 

	Channel model 
	TDL-C 300ns 

	UE speed 
	3km/h 

	Number of Tx antennas 
	1 

	Number of Rx antennas 
	4 

	DMRS config 
	Low PAPR sequence type 2, 2 symbols 

	Waveform 
	DFT-S-OFDM 

	HARQ config 
	No retransmissions 

	Number of PRBs 
	2, 4, 8, 16, 32, 64 

	Coding rates
	1/8, 1/4, 1/3, 1/2, 2/3

	Channel
	PUSCH, 14 OFDM symbols

	Frequency hopping
	No

	BLER
	10%




	R4-2109741
	Nokia
	Receiver performance of pi/2 BPSK with spectral shaping is presented based on simulation results. The spectral shaping filter used in this paper is the most aggressive 3-tap filter that meets the current spectral flatness requirements.

Observation 1: Link loss due to spectral shaping filter following the current specification is very small when time domain channel estimation is used.
Observation 2: There seems to be no reason to change the Rel-15 approach (i.e. transparent spectral shaping to gNB receiver) in Rel-17.

	R4-2109742
	Nokia
	Different filter shapes for pi/2 BPSK have been tested, including different 3-tap filters and the [1+D] filter have been analyzed and the achievable UE Tx power with different shaping filters are given:
 Observation 1: For central allocations, all filters except the [1+D] can operate in full saturation (26.6 dBm output power) for all allocation sizes
Observation 2: For edge allocations [1+D] gives the worst results
Observation 3: For edge allocations [-0.335 1 -0.335], which is close to the 14 dB p-p limit can be used with full saturation even for edge allocations.
Observation 4: There is no justification for tightening the pulse shaping filter requirements in Rel-17.

	R4-2109725
	IITH, CEWiT, Reliance Jio, IITM, Tejas Networks
	This paper did not have clearly marked noted proposals or observations so moderator has identified the following aspects for discussion:
Aspect 1: Rel-16 pi/2 BPSK DMRS should be considered as a baseline for evaluations.
Aspect 2: Given that pi/2 BPSK should offer larger cell coverage, in addition to typical urban usage, LMLC Rural-C channel model should also be included in the evaluation. Given that the application scenario is cell edge coverage, the maximum number of PRBs allocated can be capped at 12 for simulation purposes.
Aspect3: The study should consider PA and hardware design aspects and potentially specify UE transmission power up to 32 dBm for pi/2 BPSK operational mode. 
Aspect 4: Studies have shown that the so-called 1+D filter is an optimum choice and it has remarkably attractive properties 
Aspect 5: gNB needs to perform channel shaping followed by standard MMSE equalization to mitigate additions ISI introduced by the 1+D pulse shaping filter.
Aspect 6: The higher UE power should be specified for low duty cycle use cases so that the average power level satisfies the necessary SAR requirements. 




	R4-2109371
	Qualcomm Incorporated
	The following proposals are made to obtain agreement of a common set on input parameters for evaluating candidate pulse shaping filters and PAs.
Proposal 1: Use an input waveform with the characteristics given in table 1 for evaluation of pulse shaping filters and candidate PAs. 
	Waveform modulation
	DFT-s-OFDM Pi/2 BPSK PUSCH data with 2 symbol of DFT-s-OFDM pi/2 BPSK DMRS in a slot (same as waveform used for link analysis)

	SCS (kHz)
	15, 30, 60

	Channel BW (MHz)
	10, 15, 20, 25, 30, 40

	NRB, LCRB
	Full sweep of all possible combinations of RB starting locations and RB lengths

	Note: pi/2 BPSK DMRS data generated as per table 2.



Proposal 2: RAN4 to discuss whether to prioritize analysis to 2-tap and 3-tap pulse shaping filters. 
Proposal 4: Pulse shaping filters shall be analysed using link level simulations done with the simulation parameters given in table 3.
	Parameter
	Value

	MCS 
	0  (Table 6.1.4.1-1 TS38.214)

	Pulse shaping filter 
	Candidate filter (2-tap, 3-tap, other configurations not precluded)

	Filter knowledge at receiver
	Not known (transparent) 

	Receiver type
	MMSE 

	Channel Estimation
	DMRS: pi/2 BPSK pulse shaped by candidate filter

	Channel model
	AWGN

	
	TDL-A30, 10 Hz doppler

	Waveform 
	DFTS OFDM with pi/2 BPSK filtered by same filter as for DMRS

	# of DMRS symbols/slot
	2

	# of data symbols/slot
	12

	# of RBs/ data symbol
	2, 4, 6, 8, 10

	TX/RX configuration
	1TX/4RX & 2TX/4RX




Proposal 3: Hardware design study for enabling higher UL power including:
· Study of:
· Baseband design for higher output drive
· Transceiver/PA and front-end design for higher output drive




1.2 Open issues summary
· Topic #1-1: Characteristics of shaped pi/2 BPSK waveforms for PA analysis
· Issue #1-1-1: Waveform configuration
· Topic #1-2: Pulse shaping filters
· Issue#1-2-1: Pulse shaping filter characteristics
· Topic #1-3: Link level simulations 
· Issue#1-3-1: Parameters for link simulations
· Topic #1-4: Target output power and PA architecture
· Issue#1-4-1: Target output power for study
· Issue#1-4-2: PA architecture study
· Topic #1-5: EVM equalizer spectral flatness
· Issue#1-5-1: Study of EVM equalizer flatness requirements

· Topic #1-6: General and workplan
· Issue#1-6-1: TR skeleton on optimization of pi/2 BPSK uplink power in NR
· Issue#1-6-2: Workplan on optimization of pi/2 BPSK uplink power in NR


1.2.1 Topic #1-1
Topic description: Characteristics of shaped pi/2 BPSK waveforms for PA analysis
Issue 1-1-1: Waveform configuration

· Proposals

	
	Nokia proposal (R4-2109740)
	Qualcomm proposal (R4-2109371)

	DMRS config 
	Low PAPR sequence type 2, 2 symbols 
	DFT-s-OFDM Pi/2 BPSK PUSCH data with 2 symbol of DFT-s-OFDM pi/2 BPSK DMRS in a slot 

	Waveform 
	DFT-S-OFDM 
	DFT-S-OFDM 

	Channel BW (MHz)
	100
	10, 15, 20, 25, 30, 40

	Number of PRBs 
	2, 4, 8, 16, 32, 64 
	Full sweep of all possible combinations of RB starting locations and RB lengths

	Channel
	PUSCH, 14 OFDM symbols
	

	SCS (kHz)
	30
	15, 30, 60



· Recommended WF
· Discussion on channel bandwidth, SCS and PRBs to study

	Company
	Comments

	Nokia, Nokia Shanghai Bell
	We propose to take band n78 and simulate all BWs supported
[10, 15, 20, 30, 40, 50, 60, 80, 90, 100] MHz

For SCS, we propose to select 30 kHz SCS as the mandatory option, while [15, 60] are optional

We support full sweep of all possible combinations of RB starting locations and RB lengths

	IITH, IITM, CEWIT, Reliance Jio, Tejas Networks
	BW: 10, 20 40 MHz

PRBs: Sweep to cover all combinations of starting locations and RB lengths

SCS: 30 kHz seems enough. 

DFT-s-OFDM Pi/2 BPSK PUSCH data with 2 symbol of DFT-s-OFDM pi/2 BPSK DMRS in a slot

	Huawei, HiSilicon
	Example band, e.g. n41/n78 could be considered in the simulation. 

CBW: all supported CBWs for the selected band.

SCS: 30kHz can be selected. Other SCS are not precluded.


	Qualcomm
	BW : [10 15 20 30 40]

SCS: [15KHz, 30 kHz] mandatory [60 kHz] optional

Full sweep of all possible combinations of RB starting locations and RB lengths

DFT-s-OFDM Pi/2 BPSK PUSCH data with 2 symbol of DFT-s-OFDM pi/2 BPSK DMRS in a slot

	Apple
	BW = [10, 15, 20, 30, 40, 50, 60, 80, 100] MHz

SCS: 15kHz & 30kHz SCS with 60kHz being optional

Full sweep of all possible combinations of RB starting locations and RB lengths



1.2.2 Topic #1-2
Topic description: Pulse shaping filters
Excerpted from 38.101-1, section 6.4.2.4.1
[image: ]
Issue 1-2-1: Pulse shaping filter characteristics
· Proposals 
· Option 1: Focus on filters as per 38.101-1, section 6.4.2.4.1
· Option 2: Others (please specify)

	Company
	Comments

	Nokia, Nokia Shanghai Bell
	We propose to select Option 1 because there is no gain from other filters.
We have tested four different 3-tap filters and the [1+D] filter. Figure 1 shows the shape of the filters in the positive side of the spectrum. Three of the tested filters don’t fulfil the 14 dB p-p EVM spectral flatness requirements. The filter with taps [-0.335 1 -0.335] is the most aggressive 3-tap filter that fulfils the EVM spectral flatness requirement, represented as the maximum attenuation mask in the figure.  

The companies should indicate the filters they have been using and they should show the shape of the filters (as shown in Figure below). 

[image: ]



	IITH, IITM, CEWIT, Reliance Jio, Tejas Networks
	Use 2-tap filter.




	Huawei, HiSilicon
	We don’t think that specific filter should be mandated in the evaluation. TS 38.101-1 specifies both frequency domain and time domain requirements for the shaping filter. 

	Qualcomm
	Option 1. 2 & 3 tap filters as described in 38.101-1 to be analysed.




1.2.3 Topic #1-3
Topic description: Link level simulations

Issue 1-3-1:  Parameters for link simulations
· Proposals
	
	Nokia proposal (R4-2109740)
	Qualcomm proposal (R4-2109371)

	Channel model 
	TDL-C 300ns 
	AWGN, TDL-A30, 10 Hz doppler

	UE speed 
	3km/h 
	10 Hz doppler

	Channel BW (MHz)
	100
	10, 15, 20, 25, 30, 40

	Number of Tx antennas 
	1 
	1, 2

	Number of Rx antennas 
	4 
	4

	DMRS config 
	Low PAPR sequence type 2, 2 symbols 
	DFT-s-OFDM Pi/2 BPSK PUSCH data with 2 symbol of DFT-s-OFDM pi/2 BPSK DMRS in a slot

	Waveform 
	DFT-S-OFDM 
	DFT-S-OFDM 

	HARQ config 
	No retransmissions 
	

	Number of PRBs 
	2, 4, 8, 16, 32, 64 
	2, 4, 6, 8, 10

	Coding rates
	1/8, 1/4, 1/3, 1/2, 2/3
	MCS 0 (Table 6.1.4.1-1 TS38.214)

	Channel
	PUSCH, 14 OFDM symbols
	12 data symbols

	SCS (kHz)
	30
	30

	Frequency hopping
	No
	

	BLER
	10%
	

	Receiver 
	
	MMSE

	Pulse shaping filter
	
	2,3 tap filters as defined in 38.101-1 section 6.4.2.4.1



· Discussions on aligning channel model, UE speed, CBW, number of TX antennas, HARQ config, PRBs, frequency hopping parameters between contributions.
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	We propose to consider evaluation assumptions defined for NR Coverage evaluation as a starting point.
· We propose to have at least two channel profiles: TDL-C 300ns (frequency selective) and another one less frequency selective, i.e. TDL-A 30ns
· For link simulations, it’s enough to have only one CBW. We propose to have 100 MHz
· MCS: we want to study the impact of coding rate  (1/8, 1/4, 1/3, 1/2, 2/3)

For the pulse shaping filters, we should focus on fitters defined in 38.101-1 section 6.4.2.4.1 (i.e. those fulfilling the 14 dB p-p EVM spectral flatness requirements)

	IITH, IITM, CEWIT, Reliance Jio, Tejas Networks
		Parameter
	Value

	MCS 
	0 (Table 6.1.4.1-1 TS38.214)

	Pulse shaping filter 
	2 tap filter

	Filter knowledge at receiver
	Exact coefficients are not known. But the number of taps are known 

	Receiver type
	MMSE 

	Channel Estimation
	Rel 16 DMRS: pi/2 BPSK pulse shaped by candidate filter

	Channel model
	AWGN

	
	TDL-A30, 10 Hz doppler
TDL-D 30ns, Rural LOS, 

	Waveform 
	DFTS OFDM with pi/2 BPSK filtered by same filter as for Rel-16 DMRS

	# of DMRS symbols/slot
	2

	# of data symbols/slot
	12

	# of RBs/ data symbol
	2, 4, 6, 8, 10

	TX/RX configuration
	1TX/4RX & 2TX/4RX




	Huawei, HiSilicon
	Evaluation assumptions defined for NR Coverage evaluation can be considered as a starting point.

As for the filter to be evaluated, as long as the requirements specified in TS 38.101-1 are fulfilled, not matter frequency domain or time domain filter to be used in the evaluation. 


	Qualcomm
	MCS 0

Pulse shaping:  2 & 3 tap filters

Channel model: TDL-A30ns 10kHz doppler (~3km/h)

Waveform: DFT-s-OFDM Pi/2 BPSK PUSCH data with 2 symbols of DFT-s-OFDM pi/2 BPSK DMRS in a slot shaped by pulse shaping filter

# of RBs: 2,4,6,8,10

#DMRS symbols: 2

# data symbols: 12

HARQ config: No retransmissions

TX/RX configuration: 1TX/4RX & 2TX/4RX





1.2.4 Topic #1-4
Topic description: Target output power and PA architecture
Issue 1-4-1: Target output power for study
· Option 1:  Limit study to PC2 (26 dBm)
· Option 2: Study to consider output powers up to 32 dBm
· Option 3: Others

	Company
	Comments

	Nokia, Nokia Shanghai Bell
	We propose to take Option 1 as the mandatory scenario.
Option 2 can be considered as optional scenario.

	IITH, IITM, CEWIT, Reliance Jio, Tejas Networks
	32 dBm with 1 Tx (1 PA) 
2 Tx each PA with 32 dBm, total power of 35dBm


	Huawei, HiSilicon
	Option 1. 
As discussed in our contribution, there are many unsolved issues for 2Tx UE under discussion in other topics. To be practical, we think that the evaluation should be based on existing power class. 

	Qualcomm
	Option 2. We feel that the primary goal of this study is to investigate how to maximize the UL power using pi/2 BPSK waveforms. 

	Apple
	We propose to first study PC2 (Option 1) and then transition to higher power levels. 



Issue 1-4-2: PA architecture study
· Option 1: Study only 1 PA designs
· Option 2: Study both 1 PA and multi-PA designs
· Option 3: Others
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	We prefer Option 1

	IITH, IITM, CEWIT, Reliance Jio, Tejas Networks
	Option 2, both 1 PA and multiple PA designs

	Huawei, HiSilicon
	Option 1.

	Qualcomm
	Option 2:  multi-PA designs would give greater flexibility in achieving higher output power

	Apple
	We prefer Option 1 for the initial study. Multi PA designs can be second study after single PA evaluation is completed.



1.2.5 Topic #1-5
Topic description: EVM equalizer spectral flatness
Issue 1-5-1: Study of EVM equalizer spectral flatness requirements
· Proposals
· Option 1: Changes to EVM equalizer spectral flatness not considered in study
· Option 2: Changes to EVM equalization spectral flatness should be part of the study

	Company
	Comments

	Nokia, Nokia Shanghai Bell
	We prefer Option 1. 

Based on our results, the current requirements provide the maximum power

	IITH, IITM, CEWIT, Reliance Jio, Tejas Networks
	Option 2

	Huawei, HiSilicon
	Option 1.

	Qualcomm
	Option 2: It would be beneficial to consider changes to EVM equalization spectral flatness in order to have maximum freedom in selecting  candidate pulse shaping filters  

	Apple
	Option 2: The evaluation of alternative requirements for EVM equalizer spectral flatness should be considered.



1.2.6 Topic #1-6
Sub-topic description: General and workplan
Issue 1-6-1: TR skeleton on optimization of pi/2 BPSK uplink power in NR
· Proposals
· Option 1: TR skeleton is agreeable.
· Option 2: Needs further updating
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	Option 1

	Huawei, HiSilicon
	Option 2
The clauses in the TR should be discussed further. 
Since it is a SI, requirements should not be listed in the TR. Simulation assumptions are not mentioned in the TR. It’s not clear what the target of the hardware design. 

	Qualcomm
	Option 1

Comment to Huawei:
The purpose of the skeleton TR is to suggest guidance on what aspects to study. You are most welcome to suggest changes to it. We will place simulation assumptions in the TR once they have been agreed. The hardware design is to investigate ways of achieving more UL power from the UE



Issue 1-6-2: Workplan on optimization of pi/2 BPSK uplink power in NR 
· Proposals
· Option 1: Workplan is agreeable.
· Option 2: Needs further updating
	Company
	Comments

	Nokia, Nokia Shanghai Bell

	Option 1g

	Huawei, HiSilicon
	Option 2
1. It’s not clear of the aspect of hardware design, what proposed for the study are ambiguous to guide the further discussion. E.g. baseband design, does it mean the shaping filter to be evaluated? 
2. We think that optimization of Pi/2 BPSK is enhancement for the existing design based on further evaluation of shaping filter, which is not a totally new Pi/2 BPSK specific UE, what kind of hardware design are expected for the SI?
3. The final agreement on EVM equalization coefficients is listed in the plan, does it mean we need to have an agreement for specific requirement in a SI?

	Qualcomm
	Option 1
Comment to Huawei:
-We feel the SI has 2 main components. 1) Pulse shaping filter study 2) hardware study
-The hardware study attempts to get more power from the UE (more than PC2) by analysing all aspects of the UE design which we feel is what is being asked for in the SI.




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

	R4-2109377
	

	
	

	
	

	
	

	
	

	
	



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.
	
	Status summary 

	Topic#1-1
Characteristics of Input waveforms for pulse shaping filter and PA analysis
	Issue 1-1-1: Waveform configuration
Most companies have similar understanding of the parameters for waveform configuration. However, no clear consensus on all parameters. This will be treated in a WF in round 2 to get agreement on a common list of parameters 
 

	Topic#1-2
Pulse shaping filters
	Issue 1-2-1: Pulse shaping filter characteristics
Most companies were agreeable to using either 2 tap or 2 and 3 tap filters that conformed to the current 38.101-1 specifications
One company did not want specific filter to be mandated and wanted to use any filter that satisfies the current 38.101-1 specifications
Recommendation
· Use any filter configuration that conforms to the current 38.101-1 specification

	Topic#1-3
Link level simulations
	Issue 1-3-1: Parameters for link simulations
Most companies have similar understanding of the parameters for link simulations. However, no clear consensus on all parameters. This will be treated in a WF in round 2 to get agreement on a common list of parameters 


	Topic#1-4

	Issue 1-4-1: Target output power for study
No clear agreement. Some companies want to limit study to PC2 and others want to study higher output powers.
Recommendation
· Further discuss in 2nd round 
· If no agreement can be made, then a possible option is:
· Option : companies study output power of their choosing

	
	Issue 1-4-2: PA architecture study
No clear agreement.  Some companies want to limit study to 1 PA designs while others want to study both 1 PA and multi-PA configurations
Recommendation
· Further discuss in 2nd round
· If no agreement can be made, then a possible option is:
· Option: Companies study PA architecture of their choosing

	Topic#1-5
EVM equalization and receiver pulse shaping
	Issue 1-5-1: Study of EVM equalizer spectral flatness requirements
No clear agreement.
Recommendation
· Further discuss in 2nd round 
· If no agreement can be made, then a possible option is:
· Option: Companies can choose to consider changes to the current EVM spectral flatness or not.

	Topic#1-6
General and workplan
	Issue 1-6-1: TR skeleton on optimization of pi/2 BPSK uplink power in NR
Recommendation
· Revised
· Interested companies to provide inputs in 2nd round 

	
	Issue 1-6-2: Workplan on optimization of pi/2 BPSK uplink power in NR 
Recommendation
· Revision to address comments






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

	R4-2107897
	Qualcomm
	WF on on waveform configuration, parameters for link simulations and agreements

	R4-2107898
	Qualcomm
	TR Skeleton for SI on optimizations of pi/2 BPSK uplink power- revised

	R4-2107899
	Qualcomm
	Workplan for SI on optimizations of pi/2 BPSK uplink power in NR-revised



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

	R4-2107897 WF on waveform configuration, parameters for link simulations and agreements
	Qualcomm
	Revised to R4-2108018

	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2109373

	TR Skeleton for SI on optimizations of pi/2 BPSK uplink power 
	Qualcomm Incorporated
	Revised R4-2107898
	

	R4-2109372

	Workplan for SI on optimizations of pi/2 BPSK uplink power in NR
	Qualcomm Incorporated
	Revised R4-2107899
	

	R4-2109377

	TP to TR on optimizations of pi/2 BPSK uplink power in NR
	Qualcomm Incorporated
	Approved
	

	R4-2109371

	Inputs for analysing pi/2 BPSK uplink power
	Qualcomm Incorporated
	Noted
	

	R4-2109725

	Considerations for pi/2 BPSK with spectrum shaping study
	IITH, CEWiT, Reliance Jio, IITM, Tejas Networks
	Noted
	

	R4-2109740

	Simulation assumptions for pi/2 BPSK with spectrum shaping
	Nokia
	Noted
	

	R4-2109741

	Receiver performance for pi/2 BPSK with  spectral shaping
	Nokia
	Noted
	

	R4-2109742

	Achievable UE Tx power for pi/2 BPSK with different shaping filters
	Nokia
	Noted
	

	R4-2111449

	On feasibility of power enhancement for Pi/2 BPSK
	Huawei, HiSilicon
	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

	R4-2108018210xxxx
	WF on waveform configuration, parameters for link simulations and agreementsCR on …
	QualcommXXX
	Agreeable, Revised, Merged, Postponed, Not PursuedTo be Approved
	

	R4-210xxxx2107898
	TR Skeleton for SI on optimizations of pi/2 BPSK uplink power WF on …
	QualcommYYY
	Agreeable, Revised, NotedTo be Agreed
	

	R4-210xxxx2107899
	Workplan for SI on optimizations of pi/2 BPSK uplink power in NRLS on …
	QualcommZZZ
	To be AgreedAgreeable, Revised, 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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