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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 


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

	R4-2112281
	Qualcomm Incorporated (10.6.5)
	Observation: If filtered Pi/2 BPSK signals provide at least 0.5dB more output power compared to unfiltered pi/2 BPSK signals then there is a net benefit from filtering to the demodulation performance at the basestation receiver

	R4-2112282
	Qualcomm Incorporated (10.6.2)
	Observation 1: Output power measurements on a PC2 PA revealed that Pi/2 BPSK waveforms can deliver approximately 1 dB of extra power compared to PC2 MPR0 power
Proposal 1: For a channel with the LO placed at the center Pi/2 BPSK waveforms with RB≤2 should be confined to  ±25% of the CBW from the LO and Pi/2 BPSK waveforms with RB≥4 should be confined to ±35% from the LO.

	R4-2112286
	Qualcomm Incorporated (10.6.1)
	Updated TR for ‘Optimizations of pi/2 BPSK uplink power in NR ‘

	R4-2112347 
	Apple (10.6.2)
	Observation 1: Inner allocations feature a minimum MPR of 2.5 – 3.5dB with 32dBm as 0dB MPR reference. This is caused as the Pin-Pout curvature flattens out at high saturation and the gain considerably decreases. Due to this effect a calibrated power amplifier typically does not deliver power beyond 29 to 30dBm.
Proposal 1: Limit the maximum output power to 29dBm for PC2 amplifiers and use this as 0dB MPR reference.
Observation 2: The limiting factor for almost all outer allocations and some inner allocations is the spectral emission mask.
Observation 3: Outer allocation with larger LCRB sizes benefit from more aggressive waveform shaping while the power backoff need does not decrease for smaller LCRB sizes due to strong IMDs.
Observation 4: Boosting PC2 up to 32dBm would surpass PC1 but with the less stringed ACLR requirements.
Proposal 2: Discuss whether ACLR requirements need to be adjusted if power is boosted by more than 3dB.
Observation 5: While the average output power will be no more than PC3 due to low duty cycle, the heating during transmission can be challenging for hardware implementation. With 4dB post-PA loss and PAPR up to 40dBm instantaneous power is expected to be delivered by the power amplifier and send through the Tx chain. Memory effects might increase and demand higher DPD complexity. Furthermore, component performance of filters and switches might degrade due to strong heating during transmission.
Observation 6: Both a UE capability and a network configuration signal are needed to enable shaped pi/2 BPSK enhancements.
Observation 7: A UE capability and network signalling for PC3 power boost was defined in Rel-15. The implementation seems to be generic and powerBoostPi2BPSK could be reused if power boost is only defined for PC2 and existing boosting mechanics for PC3 are not changed.
Proposal 3: Reuse existing UE signalling and network configuration signal to boost output power beyond 26dBm for PC2.

	R4-2112805 
	Nokia, Nokia Shanghai Bell (10.6.5)

	Observation 1: 1+D filter scheme used in simulations requires specifying the shaping filter function, all other schemes do not require specification changes.
Observation 2: 1+D filter does not meet the current frequency flatness requirement
Observation 3: Link loss due to more aggressive spectral shaping filtering is higher with small bandwidths.
Observation 4: Link loss due to 1+D filter is low with 2-4 PRBs but higher with 8-16 PRBs. 
Observation 5: Triangular filter seems to perform rather similarly to equally steep 3-tap filter
Observation 6: For given number of PRBs, the performance difference between the used filters is quite similar for all the channel models."

	R4-2112806 
	Nokia, Nokia Shanghai Bell (10.6.2)
	Observation 1: For all the tested channel bandwidth, and allocation configurations, there are filters that conform to 38.101-1 Rel-16 requirements that offer larger or same output power than the [1+D] filter, that does not conform to 38.101-1 Rel-16 when the DMRS are shaped.
Observation 2: For all the tested channel bandwidth, and allocation configurations, there are filters that conform to 38.101-1 Rel-16 requirements that offer larger or same output power than the [1+D] filter when the DMRS are not shaped.
Observation 3: When comparing [1+D] results with and without DMRS shaping, it can be noted that in most of the cases DMRS without shaping offers smaller output power
Observation 4: Triangular filters have very similar performance to their closer 3-tap filter in frequency shape.
Observation 5: 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 6: [1+D] filter with or without DMRS shaping does not present transmitter gain.


	R4-2112807
	Nokia, Nokia Shanghai Bell (10.6.4)

	Observation 1: In most of the simulated cases, Rel-15 approach with suitable shaping filter outperforms [1+D] w/o DMRS shaping with a clear margin. The gain potential for [1+D] w/o DMRS shaping is expected to be negligible.
Observation 2: For allocation sizes ≤ 16 PRB, less aggressive filters perform better than aggressive filters in central band allocations.
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 Rel-15 approach (i.e. transparent spectral shaping to gNB receiver) in Rel-17 where both DMRS and data are shaped and the actual pulse shaping filter is left for UE implementation
Proposal 2: Keep the current spectral flatness requirements for large PRB allocations (e.g. ≥ 16 PRBs)
Proposal 3: Consider tighter spectral flatness requirements for small PRB allocations (e.g. <16 PRBs) to optimize the net gain


	R4-2114517
	Huawei, HiSilicon (10.6.2)

	Observation 1: It’s not clear which UE type is considered for the power enhancement for Pi/2 BPSK
Observation 2: PC3 already has power boosting in Rel-15 and further enhancement for new DMRS in Rel-16, while PC2 has no improvement yet
Proposal 1: If the enhancement is for handheld UE, it is proposed to select a baseline power class for the power enhancement 
Observation 3: Single PA architecture so far can only support max output power with PC2 
Observation 4: MPR Requirements for dual PA architecture are still under study in a parallel Rel-17 WI
Proposal 2: It is proposed to set clear and practical power enhancement target for PC2 UE with single PA architecture in the SI


	R4-2114518
	Huawei, HiSilicon (10.6.4)

	Observation 1: Different FDSS schemes can improve PAPR performance for Pi/2 BPSK
Observation 2: There are no big difference for the PAPR improvement with different shaping filter implementations
Proposal 1: Follow the general RAN4 principle that the requirements are implementation agonistic, and which shaping filter type is selected is up to UE implementation.

	R4-2114519
	Huawei, HiSilicon (10.6.5)

	Observation 1: Shaping filter schemes suffer from demodulation degradation in fading channels, and the performance loss can be alleviated by bandwidth allocation or FDSS filter optimization.
Observation 2: The FDSS filter design trades off between the PAPR performance at the transmitter and the receiver demodulation performance.
Observation 3: The performance loss in fading channel for different shaping filter schemes are very similar. 
Proposal 1: Shaping filter scheme is up to UE implementation, which should not be limited to certain type during the study 
Observation 4: Specification with transparent FDSS schemes, using pi/2-BPSK with certain FDSS filters, don’t hurt much the demodulation performance at the receiver
Proposal 2: No need to re-consider the non-transparent approach in the specification, and FDSS filter should not be specified in the specification, which is an implementation issue


	R4-2xxxxxx rev
(Moderator Note: Late Submission)
	IITH, CEWiT, Reliance Jio, IITM, Tejas Networks
	Observation: The loss due to 1+D spectrum shaping does not exceed 0.3 dB.



1.2 Open issues summary
· Topic #1-1: UE TX issues
· Topic #1-2: Pulse shaping filters
· Topic #1-3: TR skeleton 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:  TX Signal placement in channel bandwidth. RAN4 to discuss if impact of BB harmonics requires study in power boosted PAs

· Proposals
· Option 1: limit study to some subset of waveforms so baseband harmonics fall inside the CBW by design (R4-2112282) 
· Option 2: Impact of elevated baseband harmonics in boosted PAs not necessary to discuss in SI



	Company
	Comments

	Nokia
	Based on our simulation and Qualcomm measurements there seems to be no need to limit the bandwidth. But we would like to know more on these transceiver baseband harmonics which we have not modelled except CIM3.

	Huawei, HiSilicon
	Whether to have some limitation on the waveform depends on further simulation/measurement for different RB allocations to comply with the existing requirements. Baseband harmonics may not be the only factor to be considered. But option 1 can be used as starting point for further evaluation. 

	IITH, IITM, CEWIT, Reliance Jio, Tejas Networks
	This will be a function of the maximum output power achievable. We can take a decision after further studies. 

	Qualcomm
	Option 1: it is seen that harmonics of the baseband signal mixing with harmonics of the LO gives rise to baseband spurs which can fall outside the CBW. When the PA power is increased these baseband harmonics increase on a 1:1 basis with PA power and can impact spurious emission performance at the antenna connector. Due to this reason the location of the baseband signals has to be constrained for low RB signals which have high PSDs.

	Apple
	It might be worth to study the implications and then decide whether action is required.




Issue 1-1-2:  Do ACLR requirements need to be adjusted if power is boosted by more than 3dB. (moderator’s edit: relative to 29 dBm)




	Company
	Comments

	Nokia
	If the UE output power reaches next higher power class level. For example PC3 (23 dBm) UE boost 3 dB and reached 26 dBm i.e. PC2 then it would make sense to use PC2 ACLR requirement.

	Huawei, HiSilicon
	As ACLR is relevant to co-existence study, if the output power is increased, whether unchanged ACLR can still guarantee the co-existence may need to be re-evaluated. 

	IITH, IITM, CEWIT, Reliance Jio, Tejas Networks
	We need to revisit the ACLR requirements based on the achievable power value.

	OPPO
	Agree with HW comment.

	Qualcomm
	[image: ]

The above table is from 38.101-1 and shows the ACLR for various power classes. For 32dBm at the antenna connector the ACLR trend in table can be further extended.

	Apple
	We proposed to revisit ACLR requirements as boosting PC2 by 6dB would surpass PC1 which has more stringent requirements. We understand that PC1 is not targeted for smartphones but still there seems to be a mismatch if PC2 ACLR requirements would apply for 32dBm output power. 
Currently ACLR is not changed for boosting the output power of PC3 by 3dB to 26dBm. In case of boosting PC2 by 3dB, the power levels would reach PC1.5 which has the same ACLR requirements than PC2. Therefore, our proposal considers the case where power is boosted by more than 3dB.



Issue 1-1-3:  UE type considered for power enhancement in SI

· Proposal
· Option1: If the enhancement is for handheld UE, it is proposed to select a baseline power class for the power enhancement 
· Option2: Other, please detail


	Company
	Comments

	Nokia
	Option2: We can assume handheld UEs are in target and we propose to use PC2 as a baseline.

	Huawei, HiSilicon
	Option 1. 
In the SID, and based on the previous RAN4 discussion, it’s not clear what the UE type we are targeted to. As for different UE types, the assumptions could be different. 
Handheld UE could be the assumed UE type for the SI, and we think PC2 is a reasonable baseline power class. 

	IITH, IITM, CEWIT, Reliance Jio, Tejas Networks
	Option 2: We should address handheld UEs and non-handheld IoT UEs separately in 2 stages. 

As a priority in 1st stage, we should define what is the maximum power achievable for this feature for handheld UE. Thereafter we should decide if existing power class framework can be reused or a new power class should be defined for hand held UE. 

In 2nd stage study, we can handle non-handheld UE.

	OPPO
	Option 1. And use PC2 as baseline.

	Qualcomm
	Based on other companies’ feedback above, we are ok to go with option 1 with PC2 as baseline.

Interested companies can investigate higher power devices later in the study if they choose.

	Apple
	To our understanding handheld UEs seem to be the primary target. As the general goal is to increase the output power as much as possible, we are considering PC2 for initial studies. Other UE types could be handled in a subsequent stage.



Issue 1-1-4:  Study of power enhancement for PC2 UE

· Proposal
· Proposal 1: It is proposed to set clear and practical power enhancement target for PC2 UE with single PA architecture in the SI 
· Proposal 2: Limit the maximum output power to 29dBm (moderator’s edit: at antenna port) for PC2 amplifiers single PA architecture and use this as 0dB MPR reference 
· Proposal 3: Other, please detail

	Company
	Comments

	Nokia
	Proposal 2 but we would like to have clarification what is the exact condition for 0 dB MPR reference. Yes it is 29 dBm but what is the allocation i.e. RBstart and Clrb or shaping filter?

	Huawei, HiSilicon
	Proposal 1. 
The issue is also related to 1-1-5, could be considered together. 

	IITH, IITM, CEWIT, Reliance Jio, Tejas Networks
	For handheld UEs, we support 0 dB MPR reference using a pi/2 BPSK DFT-s-OFDM waveform using a single PA. 


	OPPO
	Proposal 1. For proposal 2, does it mean 0dB MPR assumption is made for one 29dBm PA?

	Qualcomm
	Proposal 3: We do not think that it is necessary to set a power enhancement target. It may be best for all interested companies to evaluate PC2 PAs and then based on the results RAN4 can decide on the power enhancement value.

	Apple
	As described in our contribution we observed output limits between 29 to 30dBm at antenna port for calibrated power amplifier. To accommodate a large range of different PA types we propose to limit power boost to 3dB.



Issue 1-1-5:  UE signaling and network configuration

· Proposal
· Proposal 1: Reuse existing UE signalling and network configuration signal to boost output power beyond 26dBm for PC2. 
· Proposal 2: Other, please detail

	Company
	Comments

	Nokia
	Proposal 1 as a starting point. If WI is established we can revisit this discussion.

	Huawei, HiSilicon
	Proposal 2.
Whether power boosting mechanism could be reused for this SI should be further considered. When RAN4 had discussion in Rel-15 for power boosting, the assumption of the PA is on 26dBm, while for PC2 to boot to PC1.5, there is no single PA could support 29dBm output power. Therefore, we think the power boosting mechanism is related to PA assumption. On the other hand, the mechanism is also related to the realizable power enhancement target as well as potential requirements. Signalling issue is not urgent to be decided at this moment. 

	IITH, IITM, CEWIT, Reliance Jio, Tejas Networks
	Signalling framework is conditional on what is agreed.

	OPPO
	It can be discussed further after the requirements are clearer.

	Qualcomm
	It may be premature to discuss signalling at this time. This SI focuses on RF impacts and signalling can be handled in a WI.

	Apple
	Existing signalling mechanics could be reused as described in our contribution. As stated by other companies it is not an urgent matter and we can revisit this discussion later.




1.2.2 Topic #1-2
Topic description: Pulse shaping filters

Issue 1-2-1: Transparent spectral shaping
· Proposals 
· Option 1: Keep the Rel-15 approach (i.e. transparent spectral shaping to gNB receiver) in Rel-17 where both DMRS and data are shaped and the actual pulse shaping filter is left for UE implementation. 
· Option 2: Other, please detail 


	Company
	Comments

	Nokia
	Option 1

	Huawei, HiSilicon
	Option 1. 
Based on simulation evaluation, we didn't see obvious benefit for non-transparent approach. 

	IITH, IITM, CEWIT, Reliance Jio, Tejas Networks
	We have shown that detection losses are minimal for the 1+D filter that we have simulated. And we also remark here that the channel estimator knows the additional dispersion caused by the 1+D filter. The shaping filter response has to be time limited; otherwise, the channel estimator will not have any expectation on the impulse response. The receiver may have sub-optimal implementations in the absence of any filter definitions. Therefore, we need to specify the filter. 

	OPPO
	Option 1.

	Qualcomm
	While we prefer option 1, we think companies are free to choose alternative filtering schemes in their studies.

For this SI, it may be more appropriate to concentrate on the RF gains for different filter approaches. Decisions on what filter to use and if any modifications to the Rel-15 shaping framework are warranted can be left to a WI phase.



	Samsung
	Option 1 
No need to report filter scheme to the network. Filter scheme can be up to UE implementation 

	Intel
	Option 1, should be left to the UE to optimize its own implementation

	Apple
	Shaping data and DMRS is a good approach as PAPR is reduced for the whole signal which allows to maximize output power. The exact filter coefficients and design is preferred to be left as UE implementation, due to the tradeoff between PAPR and demod performance.  



Issue 1-2-2:  Pulse shaping filter characteristics
· Proposals 
· Option 1: Follow the general RAN4 principle that the requirements are implementation agonistic, and which shaping filter type is selected is up to UE implementation and should not be limited to certain type during the study 
· Option 2: Other, please detail 


	Company
	Comments

	Nokia
	Option 1.

	Huawei, HiSilicon
	Option 1. 
Based on simulation results for different filter schemes, there is no particular gain for a specific shaping filter. 

	IITH, IITM, CEWIT, Reliance Jio, Tejas Networks
	We have shown that detection losses are minimal for the 1+D filter that we have simulated. And we also remark here that the channel estimator knows the additional dispersion caused by the 1+D filter. The shaping filter response has to be time limited; otherwise the channel estimator will not have any expectation on the impulse response. The receiver may have sub-optimal implementations in the absence of any filter definitions. Therefore, we need to specify the filter. 

	OPPO
	Option 1

	Qualcomm
	Option 1: However, it can be revisited in a WI if SI demonstrates a benefit to doing otherwise.


	Samsung
	Option 1 
Capturing different filter implementation in the SI TR can be considered for reference 

	Apple
	Option 1 seems a reasonable approach during the study.



Issue 1-2-3:  Spectral flatness requirements (PRB ≥16)
· Proposals 
· Option 1: Keep the current spectral flatness requirements for large PRB allocations (e.g. ≥ 16 PRBs) (moderator’s comment: current spectral flatness refers to spec in section 6.4.2.4.1, TS 38.101-1) 
· Option 2: Other, please detail


	Company
	Comments

	Nokia
	Option 1

	Huawei, HiSilicon
	Option 1. 
If the shaping filter type is up to UE implementation, there is no difference compared to the status quo of Rel-15. Didn’t see strong motivation to make changes of the existing requirements. 

	IITH, IITM, CEWIT, Reliance Jio, Tejas Networks
	We are yet to see results whether there is a need to revisit the spectrum flatness requirements. 

	OPPO
	Option 1.

	Qualcomm
	Option 1. However, it can be revisited in a WI if SI demonstrates a benefit to doing otherwise.

	Intel
	Option 1

	Apple
	Option 1



Issue 1-2-4:  Spectral flatness requirements (PRB <16)
· Proposals 
· Option 1: Consider tighter spectral flatness requirements for small PRB allocations (e.g. <16 PRBs) to optimize the net gain (moderator’s comment: tighter spectral flatness compared to spec in section 6.4.2.4.1, TS 38.101-1)
· Option 2: Other, please detail


	Company
	Comments

	Nokia
	Option 1

	Huawei, HiSilicon
	Option 2. 
More analysis is needed. Some clarification for the proposal in the contribution is needed. Why the net gain is compared to the case where DMRS is not shaped rather than shaping applied for both data and DMRS?

	IITH, IITM, CEWIT, Reliance Jio, Tejas Networks
	We are yet to see results whether there is a need to revisit the spectrum flatness requirements. 

	Qualcomm
	Option2: We are ok with changing the spectral flatness requirements if it yields a performance enhancement for PRB<16. We will need to discuss this further to understand the full benefits of this approach.

	Apple
	We can discuss this topic. However, further considerations and evaluations are needed to decide on whether changes on to the spectral flatness requirements would be beneficial.




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

	Nokia
	We would like to add one paragraph for “Net gain analysis of combined Tx and Rx impacts”

	
	

	
	



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.
	
	Status Summary

	
	Issue 1-1-1:  TX Signal placement in channel bandwidth
Companies agreed to study this issue further to determine whether a signal placement restriction within a given BW is required
Recommendation
· Capture as agreement in WF

	
	Issue 1-1-2:  Do ACLR requirements need to be adjusted if power is boosted by more than 3dB. (moderator’s edit: relative to 29 dBm)
Companies agreed that if the output power is increased beyond PC1 levels, the ACLR would have to be re-evaluated.
Recommendation
· Capture as agreement in WF

	
	Issue 1-1-3:  UE type considered for power enhancement in SI
Companies agreed to initially address UE handhelds with PC2 as a baseline
Recommendation
· Capture as agreement in WF

	
	Issue 1-1-4:  Study of power enhancement for PC2 UE
Some companies wanted to set a power enhancement target for the SI prior to doing PA measurements. While another company thought it better to set a power enhancement value based on PA measurements.  
Recommendation:
· Further discuss in 2nd round 
· Discussion could focus on
· Motivation for establishing a power target apriori
· Should a power enhancement value be based on PA measurements from participating companies

	
	Issue 1-1-5:  UE signaling and network configuration
Most companies thought that it may be too early to discuss signaling. Some companies thought that reusing existing UE signaling was a good starting point. Other companies thought that signaling is conditional on what is agreed.
Recommendation:
· Signaling can be discussed further in future meetings

	
	Issue 1-2-1: Transparent spectral shaping
Most companies supported keeping the Rel-15 approach (i.e. transparent spectral shaping to gNB receiver) in Rel-17 where both DMRS and data are shaped and the actual pulse shaping filter is left for UE implementation.
One company thought that to improve performance specifying the shaping filter was necessary
Recommendation:
· Further discussion in 2nd round

	
	Issue 1-2-2:  Pulse shaping filter characteristics
Most companies supported following the general RAN4 principle that the requirements are implementation agonistic, and which shaping filter type is selected is up to UE implementation and should not be limited to certain type during the study
One company thought that to improve performance specifying the shaping filter was necessary
Recommendation:
· Company responses were consistent between issues 1-2-1 and 1-2-2 so in the future these two topics can be discussed together
· Further discussion in 2nd round

	
	Issue 1-2-3:  Spectral flatness requirements (PRB ≥16)
Most companies elected to keep the current spectral flatness requirements for large PRB allocations (e.g. ≥ 16 PRBs) (moderator’s comment: current spectral flatness refers to spec in section 6.4.2.4.1, TS 38.101-1)
One company decided to postpone making a decision on this until more results are available. 
Recommendation:
· Continue discussion in future meetings

	
	Issue 1-2-4:  Spectral flatness requirements (PRB <16)
Most companies agreed that tighter spectral flatness requirements for small PRB allocations to optimize net gain needs futher discussion
One company wanted to adopt tighter spectral flatness requirements
Recommendation
· Propose study of PRB sensitive filtering in WF 






1.5 Discussion on 2nd round
All issues for the 2nd round are captured below. These issues will be discussed in the WF. Additional comments can be captured below:
1.5.1    Open issues 

Issue 1-1-4:  Study of power enhancement for PC2 UE
· Discussion could focus on
· Motivation for establishing a power target apriori
· Should a power enhancement value be based on PA measurements from participating companies

	Company
	Comments

	
	

	
	



Issue 1-2-1: Transparent spectral shaping/ Pulse shaping filter characteristics

	Company
	Comments

	
	

	
	



Issue 1-2-4:  Spectral flatness requirements (PRB <16)

	Company
	Comments

	
	

	
	



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

	R4-2115064
	Nokia
	WF on optimization of  Pi/2 BPSK UL power in NR and agreements

	R4-2115065
	Qualcomm
	TR skeleton on optimization of pi/2 BPSK uplink power in NR - Revised

	
	
	



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

	WF on optimization of  Pi/2 BPSK UL power in NR and agreements
	Nokia
	R4-2115064

	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2112281
	Pi/2 BPSK link level simulations
	Qualcomm Incorporated
	Noted 
	

	R4-2112282
	Pi/2 BPSK PC2 measurements
	Qualcomm Incorporated
	Noted
	

	R4-2112286
	TR skeleton for SI on optimizations of pi_2 BPSK uplink power
	Qualcomm Incorporated
	Revised
	R4-2115065

	R4-2112347
	Considerations and simulation results for pi/2 BPSK
	Apple
	Noted 
	

	R4-2112805
	Receiver performance for pi/2 BPSK with spectral shaping
	Nokia, Nokia Shanghai Bell
	Noted 
	

	R4-2112806
	Transmitter performance for pi/2 BPSK with spectral shaping?
	Nokia, Nokia Shanghai Bell
	Noted 
	

	R4-2112807
	Shaping filter characteristics including transmitter and link performance?
	Nokia, Nokia Shanghai Bell
	Noted 
	

	R4-2114517
	On power enhancement for Pi/2 BPSK
	Huawei, HiSilicon
	Noted 
	

	R4-2114518
	Shaping filter characteristics for Pi/2 BPSK
	Huawei, HiSilicon
	Noted 
	

	R4-2114519
	Link level evaluation for Pi/2 BPSK
	Huawei, HiSilicon
	Noted
	

	(late)
R4-2xxxxxx rev
	Considerations for pi/2 BPSK with spectrum shaping study
	IITH, CEWiT, Reliance Jio, IITM, Tejas Networks
	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

	R4-2115064
	WF on optimization of  Pi/2 BPSK UL power in NR and agreements
	Nokia
	To be approved
	

	R4-2115065
	TR skeleton on optimization of pi/2 BPSK uplink power in NR - Revised
	Qualcomm
	To be agreed
	

	
	
	
	
	

	
	
	
	
	



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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