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Topic #1: General observations based on RF simulation results
Issue #1: For transparent scheme 
< Way forward >:  
· Based on the presented simulation results the following observation can be made:
· Power gain (without counting the BLER loss, similarly hereinafter) from FDSS w/o SE (compared to the case without filter) is typically around [0.5]dB.
· Presumes power boosting is enabled for inner waveforms.
· 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 FDSS w/o SE is smaller in FR2 (compared to FR1). 

	Company
	Comments

	Qualcomm
	We appreciate the challenge of this task and appreciate the efforts by the moderator and the driving company. Unfortunately, in its current form, the WF is not necessary, but it can be made useful with further organization of data.
Some problems with the current formulation:
1. Transparent schemes are those that meet existing signal quality and emissions requirements for DFT-s-QPSK. So, FDSS is not relevant for this class (no special flatness relaxation required). 
2. If FDSS w/o WE also warrants discussion, it would be better to decouple from ‘truly transparent’ from the gNB’s perspective.
Some suggestions for further data organization
1. We have found it necessary to break analysis into inner and outer waveforms – this will be convenient because it separates out waveforms that depend on power boost from those that do not. Power boost is an increase in UL power relative to the MPR0 level.
2. We would like to further divide the data into low pre-extension MCS (<3) and high pre-extension MCS (>4). Without a discussion on link adaptation strategy, we assume that in case of SNR stress, the scheduler first reduces MCS, then investigates BWE based options. With this assumption it is better to focus on low MCS cases.
3. We would like to separate the discussion between waveforms of ‘general interest’ and waveforms relevant to the RAN1 throughput targets of 1 Mbps for 100 MHz TDD and 0.1 Mbps for 20 MHz FDD. This helps focus solutions on the identified use cases. These are about 50 RBs and 10 RBs respectively.

	Huawei
	To Qualcomm:
Follow-up question for Q1&Q2: We would like to know why FDSS cannot meet existing requirement since the filter coefficient is totally up to UE implementation. (Though it is behind schedule to have discussion on classification method which has already been discussed in the very first meeting of this topic from our understanding) What would gNB to know comparing to the work for pi/2-BPSK power boosting? 

	Ericsson
	It is difficult to draw firm conclusions quickly, because:
1. There number of results with OBO is limited: 
a. vivo, Nokia, Ericsson, Qualcomm hare results for 4 GHz, while vivo, Nokia, Ericsson, and Huawei have results for 700 MHz.
b. Nokia and Apple have results for FR2.
2. Different transparent schemes and shaping filters are studied, and some have better or worse performance .
3. Methodologies differ among companies, e.g. the baseline is assumed to be zero dB MPR or not.
4. Performance can also vary as a function of bandwidth.
Therefore, we think it may be difficult to conclude within this week on the performance gains.
A second comment is that power gain is not a sufficient metric for gain of an MPR reduction scheme; any loss in link level performance should be accounted for.




Issue #2: For non-transparent schemes (FDSS w SE)
< Way forward >:  
· Based on the presented simulation results the following observation can be made:
· Power gain (without counting the BLER loss, similarly hereinafter) from FDSS w SE (compared to the case without filter) is typically around 1.5dB.
· Presumes power boosting is enabled for inner waveforms.
· Power gain from non-transparent scheme is available for both FR1 and FR2, though the gain for FR2 can be lower.
· 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.

	Company
	Comments

	vivo
	The power gain with value of 1.5dB from FDSS w SE may not be very typical, 1dB seems to be a better choice, it can also allow for a larger margin.   

	Qualcomm
	See our comment on further organizing data to make this WF useful (issue #1).
Some problems with the current formulation:
1. Non-transparent peak cancellation is an attractive solution because the network can share the ‘extension part’ for UEs using neighboring allocations. At least one company has studied this technique (04604). Perhaps this method should be brought ahead of FDSS because there seems to be a preference to ignore the extension part of the UL.
2. For non-transparent schemes, power gain is just one aspect, Rx loss must also be factored in. Without this information, this section of the WF is incomplete and can be removed.


	Huawei
	To Qualcomm:
Reply for Q1: We share different view with “Perhaps this method should be brought ahead of FDSS because there seems to be a preference to ignore the extension part of the UL”. For FDSS+SE, the extended resource can be dropped or used which is totally up to gNB implementation and for the latter choice significant reduction of BLER loss can be observed. But for non-trans peak cancellation the reserved resource can only be dropped and more complexity e.g., from iteration, should be considered at transmitter as the cost for better and stable PAPR gain.
Reply for Q2: This is cited from summary, though we are OK with the observation, perhaps some clarifications from proponent is useful.
To Nokia:
We think the third bullet is unnecessary since eventually the filter coefficient will be implementation agonistic. Suggest to remove it.

	Ericsson
	It is difficult to draw firm conclusions quickly, because:
1. There number of results with OBO is limited: 
a. vivo, Nokia, Ericsson, Qualcomm hare results for 4 GHz, while vivo, Nokia, Ericsson, and Huawei have results for 700 MHz.
b. Nokia and Apple have results for FR2.
2. [bookmark: _GoBack]Different FDSS-SE shaping filters are studied, and some have better or worse performance.
3. Methodologies differ among companies, e.g. the baseline is assumed to be zero dB MPR or not.
4. Performance can also vary as a function of bandwidth.
Therefore, we think it may be difficult to conclude within this week on the performance gains.
Similar to Qualcomm’s comment: a second comment is that power gain is not a sufficient metric for gain of an MPR reduction scheme; any loss in link level performance should be accounted for.  This is crucial for spectrum expansion schemes, which require higher MCS to achieve the same spectral efficiencies as baseline schemes.



