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Introduction
This document summarizes the email discussions on the topic of NR-U UE RF requirements. Based on the sub-division of agenda item and the corresponding contributions under 6.1.2, the topic will be divided into the following 3 main sections, Tx requirements (agenda 6.1.2.1), Rx requirements (agenda 6.1.2.2), and general UE RF requirements (agenda 6.1.2). Each main section may be further divided into sub-sections based on the specific requirements to facilitate the email discussions.
Notice that part of the technical contents in R4-2004727, the draft CR for introduction of NR-U to 38.101-1 are related to NR-U system parameters and band combinations where the detailed technical discussions will be handled in email thread: [94e Bis][6] NR_unlic_SysParameters. Delegates who are interested in NR-U system parameters and band combinations may need to pay attention to both [94e Bis][6] NR_unlic_SysParameters and [94e Bis][7] NR_unlic_UE_RF email discussions.    

Topic #1: NR-U UE Tx Requirements
This topic is further divided into the following sub-topics: power class, ACLR/SEM, MPR/A-MPR, intra-carrier guard-band, in-band emission, and occupied bandwidth. The contributions summary is grouped based on the sub-topics.
Moderator’s Comment: The Tx requirements presented in all contributions below are based on band n46 where some of them may not be applicable to the frequency range from 5925 MHz to 7125 MHz.
  
Companies’ contributions summary
Power Class
	T-doc number
	Company
	Proposals / Observations

	R4-2004936
(Old Tdoc #:
R4-2002988)
For: Approval
	Skyworks Solutions Inc.
	Title: [NRU] UE Power Class Definition and Options
Proposal 1 on applicable requirements:
•	PC5 is 20dBm maximum output power with a +2/-3dB tolerance
•	PC5 ACLR is 27dB
•	For Both PC3 and PC5:
· NR SEM does not apply and NR-U mask is used as general requirement instead.
· NR EVM apply (Applicability of PI/2 BPSK to NRU is TBC)
· o	eLAA IBE is adapted to the different NR SCS values and NR impairments requirement apply except IQ image being 34dB for 256QAM and carrier leakage position being shifted by more than 7.5kHz for some wideband operation cases.
Proposal 2 on PC5 reference waveform: 20MHz 100RB3 fully allocated DFT-s-OFDM QPSK at 0dB MPR (20dBm +2/-3dB)
Proposal 3 on power class definition for PC3 UE:
•	Power class and tolerance: 23 dBm, +2/-3dB
•	ACLR [30] dB
•	Supported optionally when 2x2 UL MIMO capability is declared or transparent TX diversity is implemented (signaling TBD) and the requirements applies to the sum of the antennas signals.
•	Reference waveform: 20MHz 100RB3 fully allocated DFT-s-OFDM QPSK at 1dB MPR (23dBm +2/-3dB)

	R4-2004237
For: Approval
	Nokia, Nokia Shanghai Bell
	Title: NR-U - Power Classes and Network Signalling values for Band n46
Proposal 1: 	Companies to provide input on which NS values from E-UTRA band 46 are also needed for NR band n46 by filling Table 1.
Observation 1: 	The four different NS values might not be needed for band n46 or should at least be updated to correspond to the NR-U agreements.
Observation 2: 	UE maximum output power should not only be specified for CA in 38.101-1.
Proposal 2: 	In 38.101-1 to define a new UE Power Class for NR-U with 20dBm Tx Power as PC4 and capture this as in above TP.
Observation 3: 	Is it still needed to limit the maximum mean power density to 4 dBm in any 1 MHz band range 5230-5250 MHz for NS_31.
Observation 4: 	The A-MPR values defined in 36.101 for E-UTRA band 46 might need to be revisited for NR band n46 as default Tx power and SEM are different for NR-U as compared to LAA.
Observation 5: 	Frequency range of latest draft version of EN 301 893 has been extended to 5850 MHz which needs to be considered when revising the NSs for n46.
Observation 6: 	The additional requirement (NS_29) for occupied bandwidth might need to be revised.
Observation 7: 	Given current RAN4 agreements for spectrum emission mask for band n46 there is no need for defining additional spectrum emission mask under NS if the agreed spectrum emission mask is defined as a general requirement to band n46.
Observation 8: 	Specifying additional ACLR (NS_29) to cope with spectrum emission requirements might not be needed if the agreed spectrum emission mask is defined as general requirement to band n46.
Observation 9: 	Should the centre frequency points, given in NS_29, be given as a range or a noted specified for allowed tolerance.
Observation 10: The additional spurious emission requirements might need to be revised according to the extended frequency range of band n46 and potential changes to regional requirements.





ACLR/SEM
	T-doc number
	Company
	Proposals / Observations

	R4-2004232
For: Discussion
	Nokia, Nokia Shanghai Bell
	Title: NR-U - Capturing the Spectral Emission Mask
Observation 1: Same approach as agreed in ETSI TC BRAN could be adopted by RAN4 for channel bandwidths wider than 80MHz.

	R4-2004233
For: Endorsement
	Nokia, Nokia Shanghai Bell
	Title: NR-U - draft CR to introduce SEM and ACLR for NR-U to TS 38.101-1

	R4-2004491
For: Approval
	Huawei, HiSilicon
	Title: Further considerations of spectrum utilization for NR-U
Proposal 1: 25PRB for 20 MHZ channel bandwidth with 60 kHz SCS in NRU should be mandatory.
Moderator’s note: The following numbers were not a proposal in this paper, but was stated as should be supported.
	
	Power class 3
	Power class 5

	NR-U ACLR
	28 dB
	27 dB






MPR/A-MPR
	T-doc number
	Company
	Proposals / Observations

	R4-2004933
(Old Tdoc #:
R4-2002985)
For: Approval
	Skyworks Solutions Inc.
	Title: [NRU] EVM Budget and Other Assumptions for MPR and Applying NRU Masks
Proposal 1: NRU Mask Measurement / Simulation procedure applicable to both Single Carrier and Wideband Operation:
•	Resolution Bandwidth: 100kHz and Video Bandwidth 7.5kHz
•	In-band total power measurement BW equal to the channel bandwidth for single carrier and equal to the allocated sub-bands for wideband operation as agreed
•	0dBR peak Reference level: in band-peak integrated in 1MHz BW, Carrier Leakage excluded
•	NRU Mask limits: Applied as agreed from the 0dBR peak Reference Level (see figures in [5])
•	Averaging: Recommended x10 sweep trace averaging, other values not precluded
Proposal 2: PA EVM and image impairments for PC5 and PC3 MPR evaluations:
•	For QPSK: PA EVM budget alone is 12%, image impairment is 28 dBc
•	For 16QAM: PA EVM budget alone is 8%, image impairment is 28 dBc
•	For QPSK: PA EVM budget alone is 4%, image impairment is 28 dBc
•	For QPSK: PA EVM budget alone is 1.8%, image impairment is 34 dBc
•	When the input signal includes the image impairment additional EVM should be accounted for at the PA output as in Table 1 above

	R4-2004934
For: Approval
	Skyworks Solutions Inc.
	Title: [NRU] MPR and Partial A-MPR for QPSK Waveforms
Proposal 1:
•	The Inner/outer allocation distinction shall not be used for NR-U MPR
•	Centered interlaced waveform use for MOP definition is FFS
Proposal 2 for single carrier case:
•	Single carrier NR-U mask is used as general requirement and NR SEM not required
•	MPR for PC5 QPSK:
· For all (full and interlace) DFT-s-OFDM QPSK waveforms 1 dB MPR
· For all (full and interlace) CP-OFDM QPSK waveforms 2.5 dB MPR
•	MPR for PC3 QPSK: one additional dB MPR is added to the PC5 case
Proposal 3 for PC5 QPSK single carrier case:
•	A-MPR is the same for full and interlaced and CP-OFDM and DFT-s-OFDM waveforms
•	A-MPR for 10 and 11 dBm/MHz in-band PSD: no A-MPR needed
•	A-MPR for 4 dBm/MHz in-band PSD:
· 5 dB A-MPR for all QPSK waveforms at 20MHz
· 2 dB A-MPR for all QPSK waveforms at 40MHz
Proposal 4 on PC5 wideband operation: 
· Exception at 28 dBr is confirmed
· Wideband operation NR-U masks are used as general requirement and NR SEM not required
· For cases where image and spectral regrowth overlap (0100, 0010, 1100, 0011 cases), compared to single carrier operation:
· For DFT-s-OFDM QPSK waveforms 0.5 dB additional MPR
· o	For CP-OFDM QPSK waveforms 1 dB additional MPR

	R4-2003871
For: Discussion
	Ericsson
	Title: Initial simulations of required MPR and A-MPR for PC5 and prerequisites for PC3
Power class definition of PC5:  0 dB MPR waveform: 20 MHz 100RB0 fully allocated DFT-s-OFDM QPSK for 27 dB ACLR and NRU SEM passed.  Power class tolerance: 20 dBm +2/-3 dB
Power class definition of PC3: 1 dB MPR waveform: 20 MHz 100RB0 fully allocated DFT-s-OFDM QPSK for 30 dB ACLR and NRU SEM passed. Power class tolerance: 23 dBm +2/-3 dB”

	R4-2004725
For: Discussion
	Qualcomm Incorporated
	Title: NR-U MPR for PC5 single carrier and wideband



Intra-carrier guard band
	T-doc number
	Company
	Proposals / Observations

	R4-2004235
For: Approval
(See Moderator’s note below)
	Nokia, Nokia Shanghai Bell
	Title: NR-U - Wideband operation and Intra-Carrier Guardbands
Observation 1: 	60 kHz SCS is an optional feature for the UE to support.
Proposal 1: 	Only 50 or 51 RBs should be configurable for 20 MHz channels and 30 kHz SCS.
Proposal 2: 	Allowing shift (up to ±200 kHz) of channel centre (RB grid) should not be precluded for NR-U.

	R4-2004236
For: Endorsement
	Nokia, Nokia Shanghai Bell
	Title: NR-U - draft CR to introduce SEM and ACLR for NR-U to TS 38.101-1


Moderator’s note: This paper was suggested to be discussed in the [94e Bis][6] NR_unlic_SysParameters email thread. Companies are welcome to make comments here, but please pay attention to the email discussions in [94e Bis][6] NR_unlic_SysParameters.  

In-band emission
	T-doc number
	Company
	Proposals / Observations

	R4-2004490
For: Approval
	Huawei, HiSilicon
	Title: Considerations of in-band emissions for NR-U
Proposal 1: When the PUSCH transmission is shorter than a slot, the in-band emissions measurement interval should be reduced accordingly.
Proposal 2: CP extension for the PUSCH should be considered for the in-band emissions in NR-U.

	R4-2004724
For: Discussion
	Qualcomm Incorporated
	Title: NR-U In-band emissions requirement



Occupied bandwidth
	T-doc number
	Company
	Proposals / Observations

	R4-2004723
For: Discussion
	Qualcomm Incorporated
	Title: NR-U Occupied bandwidth requirement




Open issues summary
Power Class
Issue 1-1.1: Classification for 20dBm maximum output power
· Proposal
· Option 1: PC5
· Option 2: PC4 (R4-2004237)

Issue 1-1.2: Rel-16 power class
· Proposal
· Option 1: 20 dBm only
· Option 2: 20 dBm and PC3
Issue 1-1.3: Tolerance (for both 20dBm and PC3)
· Proposal
· Option 1: +2/-3 dB
· Option 2: +2/-2 dB (R4-2004237)

ACLR/SEM
Potential Agreement
· 20dBm power class: ACLR = 27 dB
Moderator’s note: Please make comments only if your company does not agree with these proposals. 
Issue 1-2.1: ACLR requirement for PC3
· Proposal
· Option 1: 30 dB
· Option 2: 28 dB (R4-2004491)

MPR/A-MPR
Issue 1-3.1: Baseline waveform for 20 dBm power class
· Proposal
· Option 1: 20MHz 100RB3 fully allocated DFT-s-OFDM QPSK with 0dB MPR (R4-2004936)
· Option 2: 20MHz 100RB0 fully allocated DFT-s-OFDM QPSK with 0dB MPR (R4-2003871)
· Option 3: 20MHz 100RB0 fully allocated DFT-s-OFDM QPSK with 1.5dB MPR (R4-2004725)

Issue 1-3.2: EVM budget
· Proposal
· Option 1: (R4-2004936, R4-2003871)
	Modulation
	Total transmitter (%)
	Partitioned to PA (%)

	QPSK
	17.5
	12

	16QAM
	12.5
	8

	64QAM
	8
	4

	256QAM
	3.5
	1.8



· Option 2: (R4-2004725)
	Modulation
	Total transmitter (%)
	Partitioned to PA (%)

	QPSK
	17.5
	8

	16QAM
	12.5
	7.5

	64QAM
	8
	4

	256QAM
	3.5
	1.8



Issue 1-3.3: NS and A-MPR
· Question: Can NS parameters defined for eLAA be reused for NR-U?
Moderator’s note: MPR/A-MPR numbers would not be discussed before the simulation/measurement assumptions can be agreed. A WF is suggested to capture the MPR/A-MPR simulation/measurement assumptions.

Conclusion
· WF on NR-U MPR/A-MPR simulation/measurement assumptions 

Intra-carrier guard band
Issue 1-4.1: Intra-carrier guard band
· Question: Should NR-U channel BW be defined in general clauses or suffix clauses?
Moderator’s note: Please make comments directly to the draft CR R4-2004236
Moderator’s note: Spec. structure issue will no longer be covered in this email tread. Intra-carrier guard band requirements will be discussed  

In-band emission
Issue 1-5.1: In-band emission
· Question: Can eLAA in-band emission requirement be applied for NR-U?
Moderator’s note: It is suggested to capture this open issue in the WF for NR-U Tx requirements. Companies are encouraged to study how to scale the eLAA IBE requirement with different SCS and RIV.

Occupied bandwidth
Potential Agreement
· Occupied bandwidth requirement does not need to be explicitly specified as it is inherently fulfilled by the more stringent ACLR requirement.
Moderator’s note: Removing OBW requirement for NR-U was not agreed in the first round discussions. It is suggested to keep OBW requirement for NR-U without further discussion in 2nd round or the proponent can provide further justifications if there would be any technical concern.

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	XXX
	Sub topic 1-1: Power class
Sub topic 1-2: ACLR/SEM
….
Others:

	Skyworks
	1-1.1: not a big issue but PC5 is more consistent with UTRA and EUTRA for 20dBm. 
1-1.2: prefer option 2 at least with optional support of PC3 with two PC5 PAs in UL MIMO or TxDiv
1-1.3: Option 1 (+2/-3dB) as this is the tolerance for all LTE and NR bands above 3.3GHz (for both PC3 and PC5) so should be the case for above 5GHz
We need to agree on a reference waveform and associated MPR for MOP
Sub topic 1-2: ACLR/SEM
1-2.1: Skyworks is fine with 28dB ACLR for PC3 if it can be justified from a coexistence point of view. Our suggestion of 30dB is based on matching eLAA requirement
More important issue: R4-2004723 suggests to use 100% channel bandwidth for ACLR which is not acceptable since it will result in higher energy captured in the adjacent channel. We do not see why MBW needs to be different from NR MBW. The 27dBc still ensures the 99% occupied BW since it is 4dB margin to 23dB. Only compromise could be to use 100% BW for the wanted signal. Can Qualcomm clarify if their MPR data is based on ACLR with 100% Channel MBW?
1-3.1: prefer option 1 100RB3 waveform as it allow to find a better centered waveform for MOP, associated MPR can be part of overall MPR discussion (ie: how EVM/SEM/ACLR limits have been applied)
1-3.2: We can’t agree with 8% PA EVM for QPSK which would thus allow 15.5% for all the rest and it is unclear if it already includes the 28dB image contribution (4%). This is unfair to the PA that is heavily compressed for QPSK in MPR region while the rest of the system is usually at its best for impairments at max power. At 12% EVM for the PA (excluding image) the rest of the system is allowed 12.7% EVM which is a more balanced approach.
For MPR: we uses NR measurement BW for ACLR, 12% EVM budget for PA and used 801.11ax mask measurement procedure which needs discussion as the dBr to max in-band in 1MHz is sufficient to apply mask as is without specifying the measurement BW for each section.
1-3.3: I guess question should be specific to n46 not NRU
Skyworks can volunteer on WF for MPR/AMPR simulation/measurement assumptions 
1.2.5: Clarification: If eLAA IBE is reused it should be modified to account for the different SCS and better image and carrier impairments.
1.2.6: If we agree that occupied BW can be covered by ACLR requirement we do not agree with using 100% of channel BW (at least for MBW of adjacent channel)

	Huawei
	Issue 1-1.1: Power class PC5 is preferred
Issue 1-1.2: option 2 is preferred.
Issue 1-2.1: Support Option 2(28 dB) for PC5, we think that same principle as NR should be reused, where the ACLR difference for PC2 and PC3 is 1dB.
Occupied bandwidth: It might be need for some region. 


	Qualcomm
	Issue 1-1.1: Classification for 20dBm maximum output power
Not a strong view, but PC5 was already used with 20 dBm max output power class in 36.101 so slight preference for PC5.
Issue 1-1.2: Rel-16 power class
For Rel-16 we prefer to focus on PC5 (20 dBm) first and consider PC3 if time allows.
Issue 1-1.3: Tolerance (for both 20dBm and PC3)
Support option 1: +2/-3 dB
Issue 1-2.1: ACLR requirement for PC3
We are not ready to agree to an ACLR for PC3 until we at least have initial simulation results to understand how it will impact output power and MPR compared to SEM, EVM, and other Tx requirements.  Our understanding is relative SEM if we agree to the same for PC3 is the dominant specification to enable coexistence in the 5 GHz band rather than ACLR.
Issue 1-3.1: Baseline waveform for 20 dBm power class
What is the purpose of baseline waveform?  Is the purpose to establish a calibration reference for PA modeling?  We support Option 3 (obviously).  Our PA measurements and simulations do not align with the values proposed in Option 1 or 2 for 0 dB MPR.  We did not consider the RB3 starting point in Option 1, but I don’t think it will change the MPR significantly.
For R4-2003871, we would appreciate more details about the PA model, assumptions on FE loss, variation for process and temp, whether this is a commercial PA, frequency range, rated output, intended application, method of calibration, etc., if these details are available.
Issue 1-3.2: EVM budget
The EVM budget is a design parameter that differs from design-to-design, especially for lower order modulations where there is a larger budget to work with.  It may not be possible to agree to a common budget because it is highly dependent on design targets.  On the other hand, our simulations seems to suggest that while EVM is the limiting factor even for lower order modulations, the different between EVM and ACLR/SEM was not significant.  In order words, even removing EVM as a criterion did not significantly change MPR for most waveforms.  Admittedly, there are a few waveforms where it was much more noticeable.  We would like to understand from the other companies providing simulation/measurements what would be the change to their MPR result if a tighter EVM according to R4-2004725 is used. 
Issue 1-3.3: NS and A-MPR
Qualcomm is also willing to lead the WF on simulation and measurement assumptions.
Issue 1-4.1: Intra-carrier guard band
We are unclear how intra-carrier guard bands should be introduced in a UE specification.  The guard bands are configured by the gNB, so perhaps the best we can do in 38.101 is to indicate that the minimum requirements are met only under condition that the configured guard bands fulfil the assumed values.  This presents a potential problem if the guard bands are not configured in this manner by the gNB, yet the UE is required to meet regulatory requirements.  Many regulators have difficulty accepting that the UE meets regulatory requirements conditioned on a gNB optional configuration.
Issue 1-5.1: In-band emission
Our simulations in R4-2004724 show that the LTE in-band emissions are not able to be met.  We propose that further study is needed.  Moreover, our preference is to ensure if acceptable for multi-user coexistence that IBE does not drive linearity requirements and additional MPR compared to the EVM, ACLR, SEM, and spurious emissions.  Otherwise, MPR simulations will have to be rerun including IBE as a criterion.


	Nokia
	Sub topic 1-1: Power class
Issue 1-1.1: We do not have a strong opinion on the naming being either PC4 or PC5. We suggest PC4 due to the fact that it at the moment is the next unused PC in the 101 spec.
Issue 1-1.2: We prefer option 2 and note that previously the reason for suggesting option 1 was the lack of time to perform MPR study but seen as this meeting PC3 could be introduced in parallel with a 1dB further offset. 
Issue 1-1.3: Option 1 – sorry I had a typo in R4-2004237 (Option 2). 
Sub topic 1-2: ACLR/SEM
Issue 1-2.1: We support option 1
Sub topic 1-4: Intra-carrier guard band
We prefer collecting the NR-U req. in a suffix section to separate these from the general NR req. when the general req. does not apply.  
Sub topic 1-6: Occupied bandwidth
If we do not capture the [99%] occupied bandwidth req. as general req. for NR-U, as done for LAA, this req. would need to be added to specific regional NSs. If preferred, we are also okay with this approach.  


	Charter Communications
	Issue 1-1-1:  Option 1, PC5 is preferred
Issue 1-2-1: Option 2 is preferred.  We have been a strong advocate that simulations should be run for both PC5 and PC3.  We agree with Skyworks that for PC3, 2 PC5 PA’s should be the assumption in UL MIMO or Tx Diversity
Issue 1-1-3: Option 1 is preferred. This matches current LTE and NR bands tolerances
Issue 1-2-1: Option 1: We have been a strong proponent of PC3 and based on discussions with front end vendors, it looks like 30 dB for ACLR should be the starting point.
Issue 1-3-1: We preferred option 1 and agree with Skyworks analysis in R4-2004934
Issue 1-3-2:  We preferred option 1
Issue 1-3-3:  We support for Skyworks to lead the WF for MPR/AMPR simulation/measurement assumptions
Sub topic 1-6: Occupied bandwidth
We agree with Nokia’s comment, “If we do not capture the [99%] occupied bandwidth req. as general req. for NR-U, as done for LAA, this req. would need to be added to specific regional NSs. If preferred, we are also okay with this approach. "

	Ericsson
	General comment: last meeting it was made clear that “partial draft CRs” should not be submitted (these docs were not treated). Moreover, we asked that a placeholder for agreed normative text be provided to create a final feature CR for each specification (like a running CR used in other WGs). We note that this meeting has seen partial draft CR from several companies nevertheless, and the placeholder is still missing.

Issue 1-1.1: no strong view, but PC5 (Option 1) is fine since consistent with other RATs. In the end it’s the tolerances that matter.
Issue 1-1.2: Option 2. RAN4 should agree simulation assumption for PC3 so that simulation work can start, now it is a Catch 22 situation
Issue 1-1.3: Option 1 consistent with bands above 3 GHz. 

Issue 1-2.1: Option 1 from a coexistence perspective (and aligned with eLAA). Should also be the baseline for initial PC3 simulations, a compromise at a lower ACLR can be considered depending on the outcome of the simulations. But we need agree initial simulations assumptions for that work to start.

Issue 1-3.1: Option 1 or Option 2.
Issue 1.3-2: Option 1
Issue 1.3-3: yes, the four NS values for LAA should be reused (same values) to allow operations in accordance with the regulations in the regions concerned. Additional (new) NS values are not precluded. We assume that this discussion pertains to n46 only.

Sub-topic 1.2.5: the IBE can be reused but with different RIV since the grid sizes have changed (and expected LO and thus image positions) 

Sub-topic 1.2.6: we disagree with the potential agreement, the OCB is a regulatory requirement in both European and Japanese regulation for the 5 GHz band, should be stated even if ACLR requirement implicitly implies compliance with the 99% emissions requirement for the maximum necessary bandwidth (“full allocation”). Note that the European requirements has a minimum OCB, the reason for the interlaces, it should be clear from the specifications that this requirement is met.

	MediaTek
	Issue 1-1.1: Classification for 20dBm maximum output power

Either option is fine. Option 1 (PC5) is more consistent with 20dBm power class in TS 36.101.

Issue 1-1.2: Rel-16 power class
Option 1 (20dBm only) preferred. Option 2 if only time permits.
Issue 1-1.3: Tolerance (for both 20dBm and PC3)
Option 1: +2/-3 dB
Issue 1-2.1: ACLR requirement for PC3
Need more clarification on whether PC3 is achieved with single PA or Tx diversity. The trade-off between performance and implementation cost needs to be considered.
Issue 1-3.1: Baseline waveform for 20 dBm power class
20MHz 100RB3 fully allocated DFT-s-OFDM QPSK as the baseline waveform. MPR value is FFS.
Issue 1-3.2: EVM budget
Option 1 
Issue 1-3.3: NS and A-MPR
Agree with Skyworks that if NS parameters for eLAA would be reused, it is only meant for n46. 
Issue 1-4.1: Intra-carrier guard band
Depending on the discussions in [94e Bis][6] NR_unlic_SysParameters email thread
Issue 1-5.1: In-band emission
Need further analysis

	Intel
	Issue 1-1.1: Classification for 20dBm maximum output power
No strong view. 
Issue 1-1.2: Rel-16 power class
Option 2 with priority on PC5 completion
Issue 1-1.3: Tolerance (for both 20dBm and PC3)
Option 1: (+2/-3 dB) which was largely consensus from last meeting
Issue 1-2.1: ACLR requirement for PC3
Option 1: 30 dB
Issue 1-3.2: EVM budget
Option 1
Sub topic: 1.2.6 Occupied bandwidth
We understand the motivation. However, OBW is a regulatory which extends all frequency ranges outside of the channel BW while ACLR is only taking care of adjacent channel. With the logic given as the potential agreement, NR OBW is also unnecessary to verify. We propose to keep OBW in NR-U. 


	Apple
	Issue 1-1.1: We prefer PC5 for the sake of consistency with 36.xxx specifications.
Issue 1-1.2: Due to the limited time, we prefer concentrating our efforts on finalizing PC5 and introduce PC3 if time allows. That of course should not preclude companies interested in PC3 to work on the corresponding open issues.
Issue 1-1.3: : +2/-3 dB
Issue 1-2.1: We prefer 30dB ACLR for PC3 as a starting point, but this ideally should be checked further accounting for agreed PC3 architecture.
Issue 1-3-1: The option 1 and option 2 are written with 0dB MPR. But looking into the contributions both proposals are with 1dB MPR. Is this an oversight or was this changed? If it is an oversight, we prefer option 1.


 
CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going Wis, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2004233
	Skyworks: 
· PC5 is preferred for consistency with UTRA/EUTRA, if PC3 is 28dB for PC3 maybe NRU power class should be in a different Suffix (F)
· For SEM Mask we believe the measurement BW is redundant to “defined relative to the maximum power density in a 1 MHz measurement bandwidth within the channel bandwidth.” And we rather have a note adopting RBW and VBW as proposed in R4-2004933
· 6.5F.2.2-1, it seems that ETSI BRAN uses -25dBr floor for in gap case. Should this be added here or wait until non-contiguous UL is supported?
The 2MHz carrier exception may be modified if MBW are adopting 100kHz RBW. But more important it need to apply also in band otherwise it may be the in-band peak within 1MHz.Company A

	
	Company BQualcomm
It would be preferable to merge into a larger CR rather than to agree to partial draft CR’s for each portion of the specification.  Is the SEM only applicable to n46 or should it apply generally for NR-U bands?  For PC5 only or for all power classes?  We also may need to think about the general structure of the specification including CA before we decide whether SEM for non-transmitted channels should be in a separate sub-clause.

	
	Ericsson: not agreed.
1. Requirements should not be specified under a suffix, and other WG has agreed not to use the notion “NR-U” in the specifications.
2. The OCB, why is the "note" under the table needed if the OCB shall be smaller than the specified values for each CHBW? (and notes are not normative)
3. The absolute -30 dBm/MHz limit is missing and the measurement in the first 1 MHz is unclear. Why are some parts referring to clauses without suffix?

	R4-2004236
	QualcommCompany A
Unclear how to capture intra-cell guard bands into the UE specification.  One thought is to apply requirements with zero guard band; i.e., refsens, ACS, blocking, emissions, so that the carrier is completely allocated since zero guard band is a valid gNB configuration.  

	
	Company BFuturewei
For Table 5.3F.2-1: Given that the band is known (n46, …), there are existing tables that list the supported bandwidths (5.3.2-1) and supported SCS / channel per band (5.3.5-1). This is a duplicated table – it increases maintenance.
For Table 5.3F.3-1: same comment that information is repeated from information already in the specification.
For Table 5.3F.3.1-1: in RAN4#94, Futurewei presented a contribution R4-2001732 showing some issues on how to support different bandwidth combinations. There is no simple concise way.
We note that the table can be used to provide test conditions in RAN4. 
More fundamentally, it is up to the gNB to allocate resources and manage the guardbands according to the min/max requirements from RAN4. As an example, with the existing signaling, the network configures a UE with a number of RBs and SCS. From that the UE determines the channel bandwidth [table 5.3.2-1]. Following the methodology , it is unclear why scheduling allocations should be specified in 38.101-1. Secondly, it is unclear why the signaling for NR-U should be specified is in 38.331 (e.g. some of the terminology is RAN1 / RAN2 specific: “CRB index”). How a signaling encapsulates the guardband, number of RBs for each SCS/channel bandwidth should be captured in 38.331. 
Charter Communications:  We support this CR as written

	
	Ericsson: not agreed. 
1. Requirements should not be specified under a suffix, and other WG has agreed not to use the notion “NR-U” in the specifications.
2. RAN2 has not agreed that absence of the IE intraCellGuardBands means that the default configuration applies.
3. The 49 PRB not applicable for the 20 MHz channel: nothing prevents configuration of a grid size < 51 PRB for a grid centered at the nominal raster frequency (also allowed by regulations). However, we are opened to discussing further restrictions for channel bandwidths > 20 MHz.

	R4-2004727
	Skyworks: limited to UL
4.3: should it be “wideband operation” instead of  ”wideband channel”?
Table 5.2-1: should we add a note saying that operation in 5350 – 5470 MHz is not supported? Ciould add in note 10
Table 5.3.5-1: >80MHz BW is discussed in other thread and agreed in ETSI BRAN
Table 6.2E.1-1: may need to add PC3
Table 6.2E.2-1: do not agree
Table 6.5E.2.2-1: For SEM Mask we believe the measurement BW is redundant to “defined relative to the maximum power density in a 1 MHz measurement bandwidth within the channel bandwidth.” And we rather have a note adopting RBW and VBW as proposed in R4-2004933
Table 6.5E.2.4.1-1: should use NR MBW (only 100% may be discussed for wanted if helps for occupied BW but we don’t even think it is needed. Prefer to keep occupied BW and NR ACLR MBW
6.5E.3.2: what about coexistence between n46 and n96/97? And with n47?
Should UL MIMO be added, what about TxDiv?

	
	Charter Communications: UE Power Class
On table 5E.1-1: UE Power Class why would we just defined PC5 for n96 and n97?  We should also have PC3 for this band.  There is plenty of time to perform simulations to address any MPR and A-MPR issue.  We would also like PC3 to be defined as well for n46

	
	Ericsson: not agreed.
1. Requirements should not be specified under a suffix, and other WG has agreed not to use the notion “NR-U” in the specifications.
2. Inclusion of the 6 GHz bands has not been agreed by RAN4 (only for inclusion in the TR). 6 GHz bands should not be included until there are agreed regulatory requirements for at least one region. 
3. If this is intended as a placeholder (running CR), the draft minimum requirements included should be agreed by RAN4.



Moderator’s note: All draft CRs are suggested to be noted in this meeting. The full draft CR R4-2004727 can be used as the CR baseline in next RAN4 meeting to capture the agreed system parameters and UE RF requirements which is kept open for further comments in 2nd round discussions.

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 

	1.2.1
Power Class
	Issue 1-1.1: Classification for 20dBm maximum output power
Agreement: 
· Option 1: PC5
Issue 1-1.2: Rel-16 power class
Tentative Agreement:
· Option 2 with focus on completion of PC5 requirements and PC3 would be introduced if time permits in Rel-16.
Issue 1-1.3: Tolerance (for both 20dBm and PC3)
Agreement: 
· Option 1: +2/-3 dB

	1.2.2
ACLR/SEM
	Agreement: 
· PC5 ACLR = 27 dB
Issue 1-2.1: ACLR requirement for PC3
· Proposal
· Option 1: 30 dB
· Option 2: 28 dB (R4-2004491)
Moderator’s note: No agreement in first round discussions. Issue is opened for further discussions in 2nd round to seek for possible consensus. Potential way forward to be captured in WF for NR-U UE Tx requirements.

	1.2.3
MPR/A-MPR
	Issue 1-3.1: Baseline waveform for 20 dBm power class
Moderator’s note: No agreement in first round discussions. Issue is opened for further discussions in 2nd round for possible consensus. Potential way forward to be captured in WF for NR-U UE Tx requirements. Notice that a baseline waveform is needed in order to calibrate the PA model for MPR evaluations. It is suggested to focus on PC5 PA calibration first.
· Proposal (revised): 20MHz 100RB3 fully allocated DFT-s-OFDM QPSK with
· Option 1: 0dB MPR
· Option 2: MPR is FFS
Issue 1-3.2: EVM budget
· Proposal
· Option 1: (R4-2004936, R4-2003871)
	Modulation
	Total transmitter (%)
	Partitioned to PA (%)

	QPSK
	17.5
	12

	16QAM
	12.5
	8

	64QAM
	8
	4

	256QAM
	3.5
	1.8



· Option 2: (R4-2004725)
	Modulation
	Total transmitter (%)
	Partitioned to PA (%)

	QPSK
	17.5
	8

	16QAM
	12.5
	7.5

	64QAM
	8
	4

	256QAM
	3.5
	1.8



Moderator’s note: No agreement in first round discussions. However, there were more companies supporting Option 1. Issue is opened for 2nd round discussions for possible consensus. More technical analyses are welcome to help justify either one of the proposals. Potential way forward to be captured in WF for NR-U UE Tx requirements.
Issue 1-3.3: NS and A-MPR
· Question: Can NS parameters defined for eLAA be reused for NR-U?
Moderator’s note: The consideration for reusing eLAA NS parameters is only meant for n46, not including 6GHz band. It is suggested to capture this open issue in WF for NR-U UE Tx requirements without further discussions in 2nd round.

	1.2.4
Intra-carrier guard band
	Issue 1-4.1: Intra-carrier guard band
· Question: Should NR-U channel BW be defined in general clauses or suffix clauses?
Moderator’s note: Spec. structure issue will no longer be covered in this email tread. Intra-carrier guard band requirements will be discussed

	1.2.5
In-band emission
	Issue 1-5.1: In-band emission
· Question: Can eLAA in-band emission requirement be applied for NR-U?
Moderator’s note: It is suggested to capture this open issue in the WF for NR-U Tx requirements. Companies are encouraged to study how to scale the eLAA IBE requirement with different SCS and RIV.

	1.2.6
Occupied bandwidth
	Moderator’s note: Removing OBW requirement for NR-U was not agreed in the first round discussions. It is suggested to keep OBW requirement for NR-U without further discussion in 2nd round or the proponent can provide further justifications if there would be any technical concern.
Tentative agreement:
· OBW will be defined for NR-U



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	WF on NR-U UE Tx requirements
	Skyworks





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2004233
R4-2004236
R4-2004727
	Moderator’s note: All draft CRs are suggested to be noted in this meeting. The full draft CR R4-2004727 can be used as the CR baseline in next RAN4 meeting to capture the agreed system parameters and UE RF requirements which is kept open for further comments in 2nd round discussions.



Discussion on 2nd round (if applicable)
	1.2.2
ACLR/SEM
	Issue 1-2.1: ACLR requirement for PC3
· Proposal
· Option 1: 30 dB
· Option 2: 28 dB (R4-2004491)
Company Comments:
Company 1:

	1.2.3
MPR/A-MPR
	Issue 1-3.1: Baseline waveform for 20 dBm power class
· Proposal (revised): 20MHz 100RB3 fully allocated DFT-s-OFDM QPSK with
· Option 1: 0dB MPR
· Option 2: MPR is FFS
Company Comments:
Company 1:

	
	Issue 1-3.2: EVM budget
· Proposal
· Option 1: (R4-2004936, R4-2003871)
	Modulation
	Total transmitter (%)
	Partitioned to PA (%)

	QPSK
	17.5
	12

	16QAM
	12.5
	8

	64QAM
	8
	4

	256QAM
	3.5
	1.8



· Option 2: (R4-2004725)
	Modulation
	Total transmitter (%)
	Partitioned to PA (%)

	QPSK
	17.5
	8

	16QAM
	12.5
	7.5

	64QAM
	8
	4

	256QAM
	3.5
	1.8



Company Comments:
Company 1:



Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Topic #2: NR-U UE Rx Requirements
This topic is divided into the following sub-topics: REFSENS, ACS, in-band blocking, out-of-band blocking. There is no contribution on maximum input level, spurious response, and wide-band inter-modulation requirements in this meeting. The discussion for these requirements can be postponed to next RAN4 e-Meeting.
 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003529
	MediaTek Inc.
	Title: NR-U receiver ACS and blocking requirements for n46
Proposal 1: Blocker bandwidth is fixed at 20 MHz for both ACS and in-band blocking requirements.
Proposal 2: n46 ACS and blocking requirements are defined in separate specification tables from generic requirement tables.
Proposal 3: The requirements and test parameters specified in the context below with CR-ready format are used as baseline for n46 ACS and blocking requirements.

	R4-2003872
	Ericsson
	Title: UE RF receiver characteristics for NR-U
Proposal 1: the reference sensitivity minimum requirements should be the same regardless if intraCellGuardBandDL-r16, if supported, are configured or scheduled.
Proposal 2: ACS is verified by using an interferer of 20 MHz channel bandwidth consistent with the nominal channel bandwidth in the 5 GHz band.
Proposal 3: ACS should be in the range [24-27] dB (20 MHz interferer- and wanted signal bandwidth) to maintain an ACIR of the same order to ensure compatibility between NR-U operations in adjacent channels.
Proposal 4: the interferer profile for out-of-band blocking specified for Elaa is reused for NR-U NSA operation.

	R4-2004694
	Apple Inc.
	Title: ACS requirement for NR-U
Proposal 1:	REFSENS + 14 shall be defined as the wanted power level for ACS in case 1.
Proposal 2:	RAN4 shall consider for NR-U the agreement of NR FR1 (>= 3300 MHz) and define the interferer bandwidth the same as the wanted channel bandwidth.
Proposal 3:	NR-U ACS level values shall be defined as 18 dB from 20 MHz to 80 MHz.
Proposal 4:	RAN4 shall define the interferer BW for BW Class B and BW Class C equal to the min CC BW in the corresponding BW Class.
Proposal 5:	RAN4 shall define the interferer BW as 60 MHz for BW Classes larger than BW Class C.

	R4-2004726
	Qualcomm Incorporated
	Title: NR-U receiver ACS and blocking
Proposal 1:  ACS and blocking requirements apply under static/semi-static conditions of configuration and scheduling only.  Interfering signals are to be specified with sub-SCS frequency offset relative to wanted signal.
Proposal 2:  ACS for case 1 is specified as above.  Case 2 is not applicable for NR-U.
Proposal 3:  In-band blocking for NR-U is specified as above.
Proposal 4:  Out-of-band blocking for NR-U is specified as above.
Proposal 5:  ACS and in-band blocker bandwidths are fixed at 20 MHz for NR-U bands.
Proposal 6:  In-channel ACS and blocking are not defined for NR-U.  ACS and blocking are defined in the conventional manner to apply outside of the channel.  For wideband NR-U operation, ACS and blocking requirements apply when all sub-bands are allocated in the downlink.



Open issues summary
REFSENS
Issue 2-1.1: REFSENS requirements
· Proposal
· Option 1: (R4-2003872)
	Operating Band
	SCS kHz
	10
MHz
(dBm)
	20
MHz
(dBm)
	40
MHz
(dBm)
	60
MHz
(dBm)
	80
MHz
(dBm)
	[100 MHz]
(dBm)

	n46
	15
	[-93]
	[-90]
	[-87]
	[-84]
	[-81]
	[-78]

	
	30
	[-93]
	[-90]
	[-87]
	[-84]
	[-81]
	[-78]

	
	60
	
	
	
	
	
	



· Option 2: (R4-2004727)
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	20 MHz (dBm)
	40 MHz (dBm)
	60 MHz (dBm)
	80 MHz (dBm)

	n46
	15
	-89.7
	-86.6
	
	

	
	30
	-89.9
	-86.7
	-84.8
	-83.6

	
	60
	-90.1
	-86.9
	-85.0
	-83.6

	n96
	15
	[-89.7]
	[-86.6]
	
	

	
	30
	[-89.9]
	[-86.7]
	[-84.8]
	[-83.6]

	
	60
	[-90.1]
	[-86.9]
	[-85.0]
	[-83.6]

	n97
	15
	[-89.7]
	[-86.6]
	
	

	
	30
	[-89.9]
	[-86.7]
	[-84.8]
	[-83.6]

	
	60
	[-90.1]
	[-86.9]
	[-85.0]
	[-83.6]



Potential Agreements
· The reference sensitivity minimum requirements should be the same regardless if intraCellGuardBandDL-r16, if supported, are configured or scheduled.
· REFSENS for 10MHz channel BW shall be defined for CA purpose.
Moderator’s note: Please make comments only if your company does not agree with these proposals.

ACS
Issue 2-2.1: Is Case 2 needed or not?
· Proposal
· Option 1: Yes
· Option 2: No
Issue 2-2.2: Interferer bandwidth for single CC
· Proposal
· Option 1: 20 MHz
· Option 2: The same as wanted signal channel BW
Issue 2-2.3: Interferer bandwidth for CCA
· Proposal
· Option 1: 20 MHz
· Option 2: As proposed in R4-2004694
Issue 2-2.4: ACS requirement for 20MHz channel BW 
· Proposal
· Option 1: 24 – 27 dB
· Option 2: 20 dB
· Option 3: 18 dB
Issue 2-2.5: ACS requirement scaling for CCA with fixed interferer BW at 20 MHz 
· Proposal
· Option 1: Scale with maximum aggregated BW in each CA BW class
· Option 2: Scale with exact aggregated BW: ACS(20MHz) – 10log10(BWChannel_CA/20)
Potential Agreements
· ACS Case 1 wanted signal power level = REFSEMS + 14 dB
· In-channel ACS requirement is not specified.
Moderator’s note: Please make comments only if your company does not agree with these proposals.

In-band blocking
Issue 2-3.1: Wanted signal power level 
· Proposal
· Option 1: Same as with B46 in LAA (R4-2003529)
	RX parameter
	Units
	Channel bandwidth

	
	
	10 MHz
	20 MHz
	40 MHz
	60 MHz
	80 MHz
	100 MHz

	Power in transmission bandwidth configuration
	dBm
	REFSENS + channel bandwidth specific value below

	
	dB
	6
	9
	12
	13.8
	15
	16

	2003529)BWinterferer
	MHz
	20

	FIoffset, case 1
	MHz
	30

	FIoffset, case 2
	MHz
	50

	NOTE 1:	The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4.
NOTE 2:	The interferer consists of the RMC specified in Annex A.3.3.2 with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1 



· Option 2: (R4-2004727)
	RX parameter
	Units
	Channel bandwidth

	
	
	20 MHz
	40 MHz
	60 MHz
	80 MHz

	Power in transmission bandwidth configuration
	dBm
	REFSENS + channel bandwidth specific value below

	
	dB
	6
	9
	10.5
	12

	BWinterferer
	MHz
	20

	FIoffset, case 1
	MHz
	30

	FIoffset, case 2
	MHz
	50



Issue 2-3.2: Wanted signal power level per CC in CCA
· Proposal
· Option 1: (R4-2003529)
	RX parameter
	Units
	n46 CA bandwidth class

	
	
	B
	C
	M
	N
	O

	Power in transmission bandwidth configuration, per CC
	dBm
	REFSENS + channel bandwidth specific value below

	
	dB
	9 + 10log(BWChannel,c/20)

	BWinterferer
	MHz
	20

	FIoffset, case 1
	MHz
	30

	FIoffset, case 2
	MHz
	50

	NOTE 1:	The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4.
NOTE 2:	The interferer consists of the RMC specified in Annex A.3.3.2 with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1
NOTE 3:	BWChannel,c is the channel bandwidth of component carrier c, expressed in MHz.



· Option 2: (R4-2004727)
	Rx Parameter
	Units 
	NR-U CA bandwidth class

	
	
	B
	C
	D
	E

	Pw in Transmission Bandwidth Configuration, per CC 
	dBm
	REFSENS + CA bandwidth class specific value below

	
	dB
	13
	16
	18
	19

	BWInterferer 
	MHz
	20

	FIoffset, case 1 
	MHz
	30

	FIoffset, case 2 
	MHz
	50

	Rx Parameter
	Units 
	NR-U CA bandwidth class

	
	
	I
	M
	N
	O

	Pw in Transmission Bandwidth Configuration, per CC 
	dBm
	REFSENS + CA bandwidth class specific value below

	
	dB
	17
	17
	18
	19

	BWInterferer 
	MHz
	20

	FIoffset, case 1 
	MHz
	30

	FIoffset, case 2 
	MHz
	50

	NOTE 1:	The transmitter shall be set to 4dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4.
NOTE 2:	The interferer consists of the Reference measurement channel specified in Annexes A.3.2 and A.3.3 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 and set-up according to Annex C.3.1



Moderator’s note: No agreement in 1st round discussion. The issue remains open for 2nd round discussions to seek for potential consensus.
Potential Agreements
· In-channel in-band blocking requirement is not specified.
· Blocker bandwidth is fixed at 20 MHz.
Moderator’s note: Please make comments only if your company does not agree with these proposals.

Out-of-band blocking
Issue 2-4.1: The frequency range where Range 3 blocker power level is modified from -15 dBm to -20 dBm
· Proposal
· Option 1: > 4400 MHz (for n46 only) (R4-2003529)
· Option 2: > 4200 MHz (for n46, [n96], [n97] filter sharing) (R4-2004727)
Potential Agreement
· The wanted signal power is (REFSENS + 9dB) for all channel BW and CA BW classes.
Moderator’s note: Please make comments only if your company does not agree with this proposal.

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	XXX
	Sub topic 2-1: REFSENS
Sub topic 2-2: ACS
….
Others:

	Skyworks
	Sub topic 2-1: REFSENS
2-1.1: REFSENS is wrongly scaled for >40MHz in option1
Sub topic 2-2: ACS
ACS specification is given here for n46, should this rather be an ACS for Frequencies >5150MHz orinclude n96/97?
2-4.1: not real difference for 1 or 2 whether there is filter sharing. Filter sharing is only on possible implementation


	Huawei
	Sub topic 2-2-4: BS ACLR should be taken in the analysis, which is 35 and 40 dBc. The relaxed ACS may suffer the interference from adjacent system.  

	Qualcomm
	Issue 2-1.1: REFSENS requirements
We propose to define refsens requirement will full allocation of RB’s in the DL and zero intra-cell guard band configured.  Therefore, there is no ambiguity about what the requirement is wrt guard band.
Issue 2-2.1: Is Case 2 needed or not?
Option 2
Issue 2-2.2: Interferer bandwidth for single CC
Option 1
Issue 2-2.3: Interferer bandwidth for CCA
Option 1
Issue 2-2.4: ACS requirement for 20MHz channel BW 
Option 2 or option 3
Issue 2-2.5: ACS requirement scaling for CCA with fixed interferer BW at 20 MHz 
Option 1
Issue 2-3.1: Wanted signal power level 
How were the eLAA wanted power signal levels defined?  Why are they 3 dB different from NR?


	Ericsson
	Issue 2-1.1: Option 1 or Option 2 for n46 
As proponents of Option 1: the scaling is incorrect and values for 15k do not apply for channel bandwidths > 40 MHz. The point of the proposal is that scaling should be used, e.g. based on the LAA, and that requirements should be the same for a channel bandwidth regardless if intra-band GB, if supported and configured, are scheduled or not. 
Issue 2-2.1: Option 1
Regulatory requirements can require compliance with ACS also for wanted signals other than that for Case 1, the interferer level for Case 2 could be less than -25 dBm for n46
Issue 2-2.2: Option 1
Issue 2-2.3: Option 1
Issue 2-2.4: Option 1
Issue 2-2.5: Option 2
Issue 2-3.1: Option 1
Issue 2-3.2: Option 1
Requirements for CA should be specified such that the requirements and test configurations for an n*20 MHz contiguous CA configuration are the same as the corresponding for a n*20 MHz channel bandwidth.
Sub-topic 2.4:
Issue 2-4.1: Option 1
For NSA the OOBB interferer profile used for LAA should be used (consistent with Option 1)
The potential agreement: the wanted signal level should be scaled with the channel bandwidth/aggregated channel bandwidth (as suggested in option 1).

	MediaTek
	Issue 2-1.1: REFSENS requirements
Option 1 does not scale REFSENS correctly for channel BW > 40 MHz.
Option 2 looks to be acceptable for n46. Need further analysis for > 5925 MHz.
Issue 2-2.1: Is Case 2 needed or not?
Option 2: No
Issue 2-2.2: Interferer bandwidth for single CC
Option 1: 20 MHz
Issue 2-2.3: Interferer bandwidth for CCA
Option 1: 20 MHz
Issue 2-2.4: ACS requirement for 20MHz channel BW 
Option 2 (20 dB) or option 3 (18 dB)
Issue 2-2.5: ACS requirement scaling for CCA with fixed interferer BW at 20 MHz 
Option 2: Scaled with exact aggregated BW
Issue 2-3.1: Wanted signal power level 
Option 1
Issue 2-4.1: The frequency range where Range 3 blocker power level is modified from -15 dBm to -20 dBm
Option 2: > 4200 MHz with the provision of front-end filter sharing with 6GHz band even though 6GHz band may not be introduced in Rel-16.

	Apple
	Issue 2-1: REFSENS
Option 1 needs a correction, the scaling is wrong. As for Option 2, we are ok with the REFSENS proposed for n46 only.
Issue 2-2: ACS
We support having REFSENS + 14 dB for the wanted signal power level in ACS case 1.
In our view the ACS cannot be defined as Option (24 – 27 dB) when considering the ACLR for NR-U. The values in LTE LAA for the ACS level were defined when having ACLR of 45 dB, which means there is a delta of almost 20 dB between the ACS and ACLR in LTE. In our view, we should have at least 10 dB delta between ACS and ACLR in NR-U. Therefore, we are ok to have either Option 2 (20 dB) or Option 3 (18 dB) for the ACS level single carrier.
The interferer BW for intra-band contiguous CA, there is still an on-going discussion on the definition of the BW Classes. The aggregated BW of the particular BW Class affects the requirement definition. It’s not the same for the filter specification, if we consider a 20 MH interferer BW for an aggregated CBW of 200 MHz then for an aggregated CBW of 400 MHz. From our perspective, we should have an agreement for the interferer BW once the BW Class aggregated BW (for M, N, O) have been agreed.
Issue 2-3: In-band Blocking
Similar as in ACS, for intra-band contiguous CA we should define the interferer BW for the BW Classes once the definition for B,W Classes M, N, O with the corresponding aggregated BW have been agreed.


 
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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 

	2.2.1 REFSENS
	Agreements:
· REFSENS for n46
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	20 MHz (dBm)
	40 MHz (dBm)
	60 MHz (dBm)
	80 MHz (dBm)

	n46
	15
	-89.7
	-86.6
	
	

	
	30
	-89.9
	-86.7
	-84.8
	-83.6

	
	60
	-90.1
	-86.9
	-85.0
	-83.6



· The reference sensitivity minimum requirements should be the same regardless if intraCellGuardBandDL-r16, if supported, are configured or scheduled.
· REFSENS for 10MHz channel BW shall be defined for CA purpose, but not for other Rx requirements.

	2.2.2 ACS
	Issue 2-2.1: Is Case 2 needed or not?
· Proposal
· Option 1: Yes
· Option 2: No
Moderator’s note: No agreement in 1st round discussion. The issue remains open for 2nd round discussions to seek for potential consensus.
Issue 2-2.2: Interferer bandwidth for single CC
Agreement:
· Option 1: 20 MHz
Issue 2-2.3: Interferer bandwidth for CCA
· Proposal
· Option 1: 20 MHz
· Option 2: As proposed in R4-2004694
Moderator’s note: No agreement in 1st round discussions. However, more companies supported Option 1. The issue remains open for 2nd round discussions to seek for potential agreement.
Issue 2-2.4: ACS requirement for 20MHz channel BW 
· Proposal
· Option 1: 24 – 27 dB
· Option 2: 20 dB
· Option 3: 18 dB
Moderator’s note: No agreement in 1st round discussion. The issue remains open for 2nd round discussions to seek for potential consensus.
Issue 2-2.5: ACS requirement scaling for CCA with fixed interferer BW at 20 MHz 
· Proposal
· Option 1: Scale with maximum aggregated BW in each CA BW class
· Option 2: Scale with exact aggregated BW: ACS(20MHz) – 10log10(BWChannel_CA/20)
Moderator’s note: No agreement in 1st round discussion. The issue remains open for 2nd round discussions to seek for potential consensus.
Agreements:
· ACS Case 1 wanted signal power level = REFSEMS + 14 dB
· In-channel ACS requirement is not specified.

	2.2.3 In-band blocking
	Issue 2-3.1: Wanted signal power level 
Agreement:
· Option 1 (same requirement as with B46 in LAA) with 10MHz requirement removed.
Issue 2-3.2: Wanted signal power level per CC in CCA
· Proposal
· Option 1: (R4-2003529)
	RX parameter
	Units
	n46 CA bandwidth class

	
	
	B
	C
	M
	N
	O

	Power in transmission bandwidth configuration, per CC
	dBm
	REFSENS + channel bandwidth specific value below

	
	dB
	9 + 10log(BWChannel,c/20)

	BWinterferer
	MHz
	20

	FIoffset, case 1
	MHz
	30

	FIoffset, case 2
	MHz
	50

	NOTE 1:	The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4.
NOTE 2:	The interferer consists of the RMC specified in Annex A.3.3.2 with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1
NOTE 3:	BWChannel,c is the channel bandwidth of component carrier c, expressed in MHz.



· Option 2: (R4-2004727)
	Rx Parameter
	Units 
	NR-U CA bandwidth class

	
	
	B
	C
	D
	E

	Pw in Transmission Bandwidth Configuration, per CC 
	dBm
	REFSENS + CA bandwidth class specific value below

	
	dB
	13
	16
	18
	19

	BWInterferer 
	MHz
	20

	FIoffset, case 1 
	MHz
	30

	FIoffset, case 2 
	MHz
	50

	Rx Parameter
	Units 
	NR-U CA bandwidth class

	
	
	I
	M
	N
	O

	Pw in Transmission Bandwidth Configuration, per CC 
	dBm
	REFSENS + CA bandwidth class specific value below

	
	dB
	17
	17
	18
	19

	BWInterferer 
	MHz
	20

	FIoffset, case 1 
	MHz
	30

	FIoffset, case 2 
	MHz
	50

	NOTE 1:	The transmitter shall be set to 4dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4.
NOTE 2:	The interferer consists of the Reference measurement channel specified in Annexes A.3.2 and A.3.3 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 and set-up according to Annex C.3.1



Moderator’s note: No agreement in 1st round discussion. The issue remains open for 2nd round discussions to seek for potential consensus.
Agreement: 
· In-channel in-band blocking requirement is not specified.
Issue 2-3.3: Blocker bandwidth for CCA (new)
· Proposal
· Option 1: 20 MHz
· Option 2: Others


	2.2.4 Out-of-band blocking
	Issue 2-4.1: The frequency range where Range 3 blocker power level is modified from -15 dBm to -20 dBm
· Proposal
· Option 1: > 4400 MHz (for n46 only) (R4-2003529)
· Option 2: > 4200 MHz (for n46, [n96], [n97] filter sharing) (R4-2004727)
Moderator’s note: No agreement in 1st round discussion. The issue remains open for 2nd round discussions to seek for potential consensus.
Issue 2-4.2: Wanted signal power for out-of-band blocking (new)
· Proposal
· Option 1: (REFSENS + 9dB) for all channel BW and CA BW classes
· Option 2: Scaled with wanted signal channel BW and aggregated channel BW.



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	WF on NR-U UE Rx requirements
	Qualcomm




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
	2.2.2 ACS
	Issue 2-2.1: Is Case 2 needed or not?
· Proposal
· Option 1: Yes
· Option 2: No
Company Comments:
Company 1:

	
	Issue 2-2.3: Interferer bandwidth for CCA
· Proposal
· Option 1: 20 MHz
· Option 2: As proposed in R4-2004694
Company Comments:
Company 1:

	
	Issue 2-2.4: ACS requirement for 20MHz channel BW 
· Proposal
· Option 1: 24 – 27 dB
· Option 2: 20 dB
· Option 3: 18 dB
Company Comments:
Company 1:

	
	Issue 2-2.5: ACS requirement scaling for CCA with fixed interferer BW at 20 MHz 
· Proposal
· Option 1: Scale with maximum aggregated BW in each CA BW class
· Option 2: Scale with exact aggregated BW: ACS(20MHz) – 10log10(BWChannel_CA/20)
Company Comments:
Company 1:

	2.2.3 In-band blocking
	Issue 2-3.2: Wanted signal power level per CC in CCA
· Proposal
· Option 1: (R4-2003529)
	RX parameter
	Units
	n46 CA bandwidth class

	
	
	B
	C
	M
	N
	O

	Power in transmission bandwidth configuration, per CC
	dBm
	REFSENS + channel bandwidth specific value below

	
	dB
	9 + 10log(BWChannel,c/20)

	BWinterferer
	MHz
	20

	FIoffset, case 1
	MHz
	30

	FIoffset, case 2
	MHz
	50

	NOTE 1:	The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4.
NOTE 2:	The interferer consists of the RMC specified in Annex A.3.3.2 with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1
NOTE 3:	BWChannel,c is the channel bandwidth of component carrier c, expressed in MHz.



· Option 2: (R4-2004727)
	Rx Parameter
	Units 
	NR-U CA bandwidth class

	
	
	B
	C
	D
	E

	Pw in Transmission Bandwidth Configuration, per CC 
	dBm
	REFSENS + CA bandwidth class specific value below

	
	dB
	13
	16
	18
	19

	BWInterferer 
	MHz
	20

	FIoffset, case 1 
	MHz
	30

	FIoffset, case 2 
	MHz
	50

	Rx Parameter
	Units 
	NR-U CA bandwidth class

	
	
	I
	M
	N
	O

	Pw in Transmission Bandwidth Configuration, per CC 
	dBm
	REFSENS + CA bandwidth class specific value below

	
	dB
	17
	17
	18
	19

	BWInterferer 
	MHz
	20

	FIoffset, case 1 
	MHz
	30

	FIoffset, case 2 
	MHz
	50

	NOTE 1:	The transmitter shall be set to 4dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4.
NOTE 2:	The interferer consists of the Reference measurement channel specified in Annexes A.3.2 and A.3.3 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 and set-up according to Annex C.3.1



Company Comments:
Company 1:

	
	Issue 2-3.3: Blocker bandwidth for CCA (new)
· Proposal
· Option 1: 20 MHz
· Option 2: Others
Company Comments:
Company 1:

	2.2.4 Out-of-band blocking
	Issue 2-4.1: The frequency range where Range 3 blocker power level is modified from -15 dBm to -20 dBm
· Proposal
· Option 1: > 4400 MHz (for n46 only) (R4-2003529)
· Option 2: > 4200 MHz (for n46, [n96], [n97] filter sharing) (R4-2004727)
Company Comments:
Company 1:

	
	Issue 2-4.2: Wanted signal power for out-of-band blocking (new)
· Proposal
· Option 1: (REFSENS + 9dB) for all channel BW and CA BW classes
· Option 2: Scaled with wanted signal channel BW and aggregated channel BW.
Company Comments:
Company 1:



Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”




Topic #3: General UE RF Requirements
This topic is represented by a draft CR for TS 38.101-1 which covers the majority of UE RF requirements for NR-U. As the detailed requirements for each clause are still under discussions, it is unlikely this draft CR would be fully endorsed in this meeting. However, companies are welcome to make comments on this draft CR where we may find some agreements in certain clauses.
 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2004727
	Qualcomm Incorporated
	Title: Introduction of NR-based access to unlicensed spectrum



Open issues summary
NR-U suffix
Issue 3-1.1: Which suffix is defined for NR-U?
· Proposal
· Option 1: E (R4-2004727)
· Option 2: F (R4-2004232, suffix E is reserved for V2X?)

General UE RF requirements
Issue 3-2.1: NR-U bands for Rel-16
· Proposal
· Option 1: n46 only
· Option 2: n46, [n96] (5925 MHz – 6425 MHz), [n97] (5925 MHz – 7125 MHz)
Moderator’s note: This open issue will be consolidated in [94e Bis][6] NR_unlic_SysParameters email thread.
Issue 3-2.2: Should 100MHz channel BW be specified?
· Proposal
· Option 1: Yes
· Option 2: No
Moderator’s note: This open issue will be consolidated in [94e Bis][6] NR_unlic_SysParameters email thread.
Issue 3-2.3: What CA bandwidth classes shall be defined in Rel-16?
Moderator’s note: B, C, D, E, I, M, N, O have been considered in the contributions in this meeting. Please comment on what BW classes shall be included for UE RF requirements in Rel-16. Please do consider if there is a real need for such BW classes in Rel-16.
Issue 3-2.4: UL CCA in Rel-16?
· Proposal
· Option 1: Yes
· Option 2: No
Potential Agreements
· Intra-band non-contiguous DL CA requirements are not specified in Rel-16.
· Intra-band non-contiguous UL CA requirements are not specified in Rel-16.
· Single CC requirements shall be defined for 20 MHz, 40 MHz, 60 MHz, and 80 MHz.
· No need to specify narrow-band blocking requirements
Moderator’s note: Please make comments only if your company does not agree with these proposals.

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	XXX
	Sub topic 2-1: Suffix
Sub topic 2-2: General UE RF requirements
….
Others:

	Skyworks
	Sub topic 2-2: General UE RF requirements
3-2.1: prefer option 2 (need also to see how we want to handle n96 as a sub-band of n97)
3-2.2: yes since ETSI BRAN allows up to 160MHz and mask is scaled. Question should wideband operation up to 100MHz also be considered? With comment in thread#6
3-2.4: if UL CA is considered only contiguous should apply and max BW of 100MHz within release 16

	Huawei
	Issue 3-2.1: NR-U bands for Rel-16, we support Option 1, i.e. n46 only, since the regulation is still not clear for 6GHz 
Issue 3-2.2: we think 100MHz channel BW should be specified, and support option 1.

	Qualcomm
	Issue 3-1.1: Which suffix is defined for NR-U?
Not a strong view, but if we are “reserving” suffix E for V2X, we may instead want to keep the same lettering as 36.101.  In that case, V2X would get suffix G.  NR-U perhaps would be an entirely new letter since LAA was not distingushed by its own letter in 36.101.
Issue 3-2.2: Should 100MHz channel BW be specified?
No technical concern, but with 100 MHz is that we don’t yet have agreement on SEM and have not run simulations on 100 MHz bandwidth.  We may be challenged to include this in the limited time remaining for completion in Rel-16.
Issue 3-2.4: UL CCA in Rel-16?
Option 2


	Nokia
	Sub topic 2-1: Suffix
Issue 3-1.1: No strong preference – should just be unused.
Sub topic 2-2: General UE RF requirements
Issue 3-2.1: We support option 2 which is also in line with the intention of the agreed WF R4-1910386
Issue 3-2.1: We support the inclusion of also 100 MHz CBW but understand that some issues are still open. As a note we do think that the current agreed SEM can be applied also for 100 MHz channels. Further comments in tread [6]. 

	Charter Communications
	Issue 3-1.1: Option 2
Issue 3-2.1: Option 2.  
Issue 3-2.2: Option 2. We have left 100 MHz as ffs because the impact to co-existence with Wi-Fi.  Unless we can study the impact and address this co-existence as we did for 60 MHz ch BW, we will like to leave it ffs
Issue 3-2.4: Option 1

	Ericsson
	Issue 3-1.1: no suffix should be used (same as for LAA). The specification structure has not even been discussed.
Issue 3-2.1: Option 1
Issue 3-2.2: no strong view
Issue 3-2.3: at least B, M, N and O
Issue 3-2.4: Option 1 (only for 20 MHz CCs and consistent with Rel-16 agreements for the “wideband mode”)

	MediaTek
	Issue 3-1.1: Which suffix is defined for NR-U?
Can be decided later once the technical parts are concluded.
Issue 3-2.1: NR-U bands for Rel-16
Option 1: n46 only
Issue 3-2.2: Should 100MHz channel BW be specified?
Option 2: Not preferred for Rel-16. Option2: Yes if time permits.
Issue 3-2.3: What CA bandwidth classes shall be defined in Rel-16?
B only. M, N, O depends on the conclusion from NR_unlic_SysParameters discussions. Do not introduce C, D, and E in Rel-16 if found no use cases. Class I is not needed. 
Issue 3-2.4: UL CCA in Rel-16?
Option 2: No

	Intel
	Issue 3-1.1: Which suffix is defined for NR-U?
No strong view
Issue 3-2.1: NR-U bands for Rel-16
Prefer option 1. RAN4 still can discuss based on temporary band names, i.e., band X and band Y.
Issue 3-2.2: Should 100MHz channel BW be specified?
Support option 2. Question for clarification would be how 5 x 100 MHz would work in Rel-15 NR system which support up to 4 CC with 100 MHz max CBW?


	CHTTL
	Issue 3-2.1: tend to agree with Huawei and Mediatek.
Issue 3-2.2: Option 2, tend to agree with charter.
Issue 3-2.4: tend to agree with MediaTek and Qualcomm.


 
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2004727
	Ericsson: not agreed (see above).Company A

	
	Company B

	
	



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 

	3.2.1
NR-U suffix
	Issue 3-1.1: Which suffix is defined for NR-U?
· Proposal
· Option 1: E (R4-2004727)
· Option 2: F (R4-2004232, suffix E is reserved for V2X?)
Moderator’s note: The spec. structure will not be further discussed in 2nd round nor concluded in this e-mail thread.

	3.2.2
General UE RF requirements
	Issue 3-2.1: NR-U bands for Rel-16
· Proposal
· Option 1: n46 only
· Option 2: n46, [n96] (5925 MHz – 6425 MHz), [n97] (5925 MHz – 7125 MHz)
Moderator’s note: This open issue will be consolidated in [94e Bis][6] NR_unlic_SysParameters email thread.
Issue 3-2.2: Should 100MHz channel BW be specified?
· Proposal
· Option 1: Yes
· Option 2: No
Moderator’s note: This open issue will be consolidated in [94e Bis][6] NR_unlic_SysParameters email thread.
Issue 3-2.3: What CA bandwidth classes shall be defined in Rel-16?
Moderator’s note: B, C, D, E, I, M, N, O have been considered in the contributions in this meeting. Please comment on what BW classes shall be included for UE RF requirements in Rel-16. Please do consider if there is a real need for such BW classes in Rel-16.
Moderator’s note: This open issue will be consolidated in [94e Bis][6] NR_unlic_SysParameters email thread.
Issue 3-2.4: UL CCA in Rel-16?
· Proposal
· Option 1: Yes
· Option 2: No
Moderator’s note: No agreement in 1st round discussion. The issue remains open for 2nd round discussions to seek for potential consensus.
Agreements:
· Intra-band non-contiguous DL CA requirements are not specified in Rel-16.
· Intra-band non-contiguous UL CA requirements are not specified in Rel-16.
· Single CC requirements shall be defined for 20 MHz, 40 MHz, 60 MHz, and 80 MHz.
· No need to specify narrow-band blocking requirements



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
	3.2.2
General UE RF requirements
	Issue 3-2.4: UL CCA in Rel-16?
· Proposal
· Option 1: Yes
· Option 2: No
Company Comments:
Company 1:



Moderator’s note: The full draft CR R4-2004727 is suggested to be used as the CR baseline in next RAN4 meeting. Please provide your comments to facilitate the NR UE CR development in the coming meetings.
	CR/TP number
	Comments collection

	R4-2004727
	Company ACompany A

	
	Company B

	
	



Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”





















