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Introduction
3GPP Rel-16 introduced unlicensed spectrum to NR and enabled the use of 5GHz and 6GHz bands. New bands and operational modes were added in Rel-17. The main work laid on introducing standard power (SP) and low power indoor (LPI) for 6GHz. The new Rel-18 work item RP-221813 aims to introduce very low power mode (VLP) and the regulatory requirements of several countries which recently finalised their specifications. Alongside the introduction of requirements to NR specification the focus should lie on harmonisation to reduce the number of different network signalling values. Further objectives are the exploration and introduction of power class 3, new channel bandwidth and the update of the NR-ARFCN for 6GHz. 
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: TBA
· 2nd round: TBA
It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
	Company
	Name
	Email address

	Meta
	Suhwan Lim
	suhlim@meta.com

	Qualcomm Incorporated
	Gene Fong
	gfong@qti.qualcomm.com

	Huawei
	Liehai Liu
	liuliehai@huawei.com

	Skyworks Solutions Inc.
	Dominique Brunel
	dominique.brunel@skyworksinc.com

	Charter
	Thomas Montzka
	thomaswigge.montzka@charter.com

	Ericsson
	Christian Bergljung
	Christian.Bergljung@ericsson.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
Topic #1: General and work plan
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2215646
	Apple
	Proposal: Agree the proposed work plan for this WI.


	R4-2215671
	Apple
	Draft running CR on enhancement for shared spectrum access
The WF R4-2214438 holds agreements to introduce PI/2 BPSK modulation to various NS flags and to re-use QPSK A-MPR. The WF also considers to match A-MPR with MPR in case the A-MPR value is lower.
Introducing PI/2 BPSK A-MPR for NS_28, NS_29, NS_30, NS_31, NS_53, NS_54, NS_60 and NS_61. Notes are added to clarify applicability of requirements with respect to IE powerBoostPi2BPSK.
The Note “Applicable to Pi/2-BPSK modulation when IE powerBoostPi2BPSK is set to 0.” is introduced to NS_59.
A-MPR values are increase to match MPR for NS_29 (40MHz CBW, Partial), NS_60 (20MHz CBW, 256QAM, Full).


	R4-2215649
	Apple
	Introduction of new countries with associated NS values and A-MPR back-off
Updated summary of the NS values and associated A-MPR values (for the LPI and VLP mode) for new countries that have released regulatory rules for the 6GHz band.
The NS values and A-MPR values are added for the following countries 
Region 1: UK, Morocco, UAE, Saudi Arabia
Region 2: Canada, Brazil, Costa Rica
Region 3: Hong Kong, Australia, New Zealand, Japan, Malaysia



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1
Workplan is updated to better cover discussion on PC3 MPR and the general requirements which are related to the introduction of PC3 NR-U.
Issue 1-1: Updated Workplan
· Proposals
· Option 1: Agreeable
· Option 2: Not agreeable (please specify)
· Recommended WF
· Agree updated WI plan

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

	XXX
	THIS IS A TEMPLATE, PLEASE DO NOT CHANGE IT, ADD A NEW ROW BELOW
Issue 1-1: Updated Workplan


	LG Electronics
	Issue 1-1 :
Generally, we’re fine with the updated workplan. For RAN4#105, one clarification seems to be needed for 1st bullet and 2nd bullet.
RAN4#105:
-	finalize PC3 MPR and general requirements;
-	agree on preliminary MPR/A-MPR values and continue work on remaining A-MPR topics;
Can we finalize PC3 MPR based on preliminary MPR values in 2nd bullet? 


	Apple
	Thanks to LGE for the feedback. The second bullet could be simplified to the sentence below as now there is a dedicated bullet for PC3 MPR:
- continue work on A-MPR topics;

	Skyworks
	Given new CA introduced this week it seems that we need more A-MPR cases for UL CA (up to 160MHz) for n96C, n46C and n102C. these may need to be added for next RAN.


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

	R4-2215671
Draft running CR on enhancement for shared spectrum access
	MetaCompany A: support the draft CR to update A-MPR for PI/2 BPSK modulation. One editorial comment is that the WI code in cover sheet need to update as NR_unlic_enh-Core

	
	Company BApple: Thank you for the feedback. Will update the draft CR.

	
	

	R4-2215649
Introduction of new countries with associated NS values and A-MPR back-off
	MetaCompany A: The TR38.849 is for Rel-17. So the CR is not related for Rel-18 in cover sheet. Also the WI code in cover sheet need to update as NR_unlic-Core.

	
	Apple: Thank you for the feedback. Will update the draft CR.Company B

	
	Skyworks: we should make sure that for new NS and VLP 100MHZ BW A-MPR are part of the evaluation. BW missing for waveforms in tables with IDs, it is difficult to check values. For NZ/Australia 100MHz should also be 6dB suggest one single column >40MHz =6dB. 100MHz for brazil easy to calculate from logBW => -1dB vs 80MHz



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 

	Sub-topic #1-1
Workplan Update for PC3 MPR
	Tentative agreements: Update workplan for PC3 MPR according to discussion
Recommendations for 2nd round: No further discussion is needed on workplan for PC3 MPR

	Sub-topic #1-1
Including ULCA to Workplan
	During first round it was proposed to include UL CA to Workplan.
Recommendations for 2nd round: Discuss what items should be included by considering that there are only two meetings left.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2215671
Draft running CR on enhancement for shared spectrum access
	Moderator: Revise draft CR according to first round comments 
 

	R4-2215649
Introduction of new countries with associated NS values and A-MPR back-off
	Moderator: Revise draft CR according to first round comments



Discussion on 2nd round (if applicable)

Discussion on Workplan
	Company
	Comments

	Apple
	The workplan has been revised and you can find the revision in the revision subfolder:
https://www.3gpp.org/ftp/tsg_ran/WG4_Radio/TSGR4_104bis-e/Inbox/Drafts/%5B104-bis-e%5D%5B120%5D%20NR_unlic_enh/Rnd2/Revisions/rev_R4-2215646%20NRU_enh%20workplan_v00.docx

	Qualcomm
	We are not sure about adding the UL CA into the work plan.  UL CA does not appear to be within scope of the work item and therefore not included in planned TU’s.  It can be a significant effort.  

	Meta
	We are similar view with QC. The CA scope in unlicensed band is not included in the WI.

	LG Electronics
	Same view with QC for UL CA.



Comments on CR/TP
	CR/TP number
	CRs/TPs Status update recommendation  

	Revision of
R4-2215671
Draft running CR on enhancement for shared spectrum access
	Apple: 
Revision with the updated WI code is uploaded and can be found in the revision subfolder:
https://www.3gpp.org/ftp/tsg_ran/WG4_Radio/TSGR4_104bis-e/Inbox/Drafts/%5B104-bis-e%5D%5B120%5D%20NR_unlic_enh/Rnd2/Revisions/rev_R4-2215671%20NRU_enh%20running%20draft%20CR%20on%20enhancement%20for%20shared%20spectrum%20access_v00.docx

Skyworks: OK to amend for 100MHz at next meeting.

	Revision of
R4-2215649
Introduction of new countries with associated NS values and A-MPR back-off
	Apple: 
Revision with the updated WI code is uploaded and can be found in the revision subfolder: https://www.3gpp.org/ftp/tsg_ran/WG4_Radio/TSGR4_104bis-e/Inbox/Drafts/%5B104-bis-e%5D%5B120%5D%20NR_unlic_enh/Rnd2/Revisions/rev_R4-2215649%20NRU_enh%20388449_v00.docx
Regarding the first round comment on 100MHz: We can consider 100MHz and update the tables accordingly. Would propose to discuss proposal next meeting.

Skyworks: OK to amend for 100MHz at next meeting.



Summary for 2st round 
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 

	Sub-topic #1-1
Including ULCA to Workplan
	During second round it was expressed by several companies to not include UL CA as it is not part of the WID.
Recommended WF: UL CA is not included to Workplan. All other changes seem agreeable.



CR/TP
	CR/TP number
	CRs/TPs Status update recommendation  

	Revision of
R4-2215671
Draft running CR on enhancement for shared spectrum access
	Recommended WF: Agree final draft

	Revision of
R4-2215649
Introduction of new countries with associated NS values and A-MPR back-off
	Recommended WF: Agree final draft





Topic #2: Introduction of PC3 
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2215351
	Charter Communications, Inc
	Proposal 1: Agree on the A-MPR PC3 simulation results presented in Table 1.

	R4-2215651
	Apple
	Proposal 1: Dependent on the final decision for ACLR requirements either consider table 2 or table 3 to specify PC3 MPR.
Proposal 2: Consider the values provided in Table 5 when specifying the A-MPR for South Korea LPI.
Proposal 3: Consider the values provided in Table 6 when specifying the A-MPR for US LPI.
Proposal 4: Consider the values provided in Table 7 when specifying the A-MPR for US SP.

	R4-2215783
	LG Electronics
	Proposal 1: Define MPR as provided in Table 3 for NR-U PC3 with 1Tx (23dBm).
Proposal 2: Define MPR as provided in Table 4 for NR-U PC3 with 2Tx (2x20dBm).
Proposal 3: Define A-MPR as provided in Table 9 for NR-U PC3 with 1Tx (23dBm) in South Korea.
Proposal 4: Define A-MPR as provided in Table 10 for NR-U PC3 with 2Tx (2x20dBm) in South Korea.
Proposal 5: Reuse NS_60 for A-MPR of NR-U PC3 based LPI in South Korea.

	R4-2216206
	Skyworks Solutions, Inc.
	Proposal 1:
· 30dB ACLR is not used for PC3 and even 27dB ACLR already reduces some of the critical waveforms power capability
· For 2Tx, antenna isolation >16dB is used to minimize the difference between 1Tx and 2Tx MPR which is already 1dB without RIMD contribution.
Proposal 2 on ACLR requirement for NRU: For NR-U the relative SEM mask is sufficient to ensure coexistence as it does for Wi-Fi and thus ACLR requirement (even the 27dB) should be removed for NRU. This will further enable improved power for interlace waveforms.

	R4-2215650
	Apple
	Observation: With the introduction of power class 3 for shared spectrum access the fallback approach of licenced spectrum should be replicated for shared spectrum access. A dedicated rule set for shared spectrum access is required as the default power class is power class 5 while licensed access uses power class 3 as default. Since power class 5 does not exist for licensed spectrum access the rule set in clause 6.2.1 cannot cover the needs of shared spectrum access.
Proposal 1: It is proposed to introduce power class fallback rules for shared spectrum and add those to clause 6.2F.1.
Proposal 2: Update 6.2F.4 to include redefinition of ΔPPowerClass for unlicenced access.

	R4-2215670
	Apple
	Draft CR on power class fallback for shared spectrum bands
Power class fallback rule set is introduced for unlicenced spectrum access. Rule set considers power class 5 as default with power class 3 being the higher power class.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1 (PC3 MPR)
In WF R4-2214437 it was agreed to evaluate power back-off needs for 27dBc and 30dBc ACLR. ACLR requirements need to be carefully specified as those have strong impact on the PC3 MPR. Even with 27dBc it was found that the power back-off need for ACLR is higher with certain modulation and interlace setups than for NR-U SEM. 
Issue 2-1-1: ACLR requirement
· Proposals
· Option 1: Define 30dBc ACLR 
· Option 2: Define 27dBc ACLR
· Option 3: No ACLR requirement shall be defined
· Option 4: Other (please specify)
· Recommended WF
· Discuss the ACLR requirement and narrow down options for second round

Issue 2-1-2: PC3 MPR
· Proposals
· Option 1: Define MPR according to R4-2215783 (Proposal for 30dBc ACLR)
· Option 2: Define MPR according to R4-2215651 (Proposals for 27dBc and 30dBc ACLR)
· Option 3: Postpone discussion until ACLR requirements are fully agreed 
· Option 4: Other (please specify)
· Recommended WF
· Recommended WF is to postpone discussion until ACLR requirements are agreed (Option 3)

Issue 2-1-3: Antenna Isolation
· Proposals
· Option 1: For 2Tx, antenna isolation >16dB is used to minimize the difference between 1Tx and 2Tx MPR which is already 1dB without RIMD contribution.
· Option 2: Further evaluate for 10dB and 16dB isolation as one company observed no difference in power back-off need.
· Option 3: Other (please specify)
· Recommended WF
· TBA


Sub-topic 2-2 (PC3 A-MPR)
Companies made proposals for US SP/LPI and South Korea LPI. The A-MPR topic can be discussed independently to the MPR topic.

Issue 2-2-1: US LPI 1Tx (NS_53)
· Proposals
· Option 1: Define A-MPR according to R4-2215651
· Option 2: Other (please specify)
· Recommended WF
· TBA

Issue 2-2-2: US SP 1Tx (NS_54)
· Proposals
· Option 1: Define A-MPR according to R4-2215351
	Pre-coding
	Modulation
	RB Allocation (Note 2)
	RB Allocation (Note 3)

	
	
	Full/Partial
	Full (dB)
	Partial (dB)

	DFT-s-OFDM
	QPSK
	
	≤ [3.0]
	≤ [5.0]

	
	16 QAM
	
	≤ [3.5]
	≤ [5.0]

	
	64 QAM
	
	≤ [3.5]
	≤ [5.0]

	
	256 QAM
	
	≤ [5.0]
	≤ [6.0]

	CP-OFDM
	QPSK
	
	≤ [4.5]
	≤ [6.0]

	
	16 QAM
	
	≤ [5.0]
	≤ [6.0]

	
	64 QAM
	
	≤ [5.5]
	≤ [6.0]

	
	256 QAM
	
	≤ [6.5]
	≤ [7.0]

	NOTE 2:	Applicable for all valid channels and bandwidths other than those enumerated in NOTE 3.
NOTE 3:	Applicable for 40 MHz channels centered at the nearest NR-ARFCN corresponding to [5965 MHz], 60 MHz channels centered at the nearest NR-ARFCN corresponding to [5975 and 5995 MHz], 80 MHz channels centered at the nearest NR-ARFCN corresponding to [5985 MHz], and 100 MHz channels centered at the nearest NR-ARFCN corresponding to [5995 MHz].



· Option 2: Define A-MPR according to R4-2215651
	Pre-coding
	Modulation
	RB Allocation (Note 2)
	RB Allocation (Note 3)

	
	
	Full/Partial
	Full (dB)
	Partial (dB)

	DFT-s-OFDM
	PI/2 BPSK4
	See Table [PC3 MPR]
	≤ 2.0
	≤ 4.5

	
	QPSK
	
	≤ 2.5
	≤ 4.5

	
	16 QAM
	
	≤ 3.0
	≤ 4.5

	
	64 QAM
	
	≤ 3.0
	≤ 4.5

	
	256 QAM
	
	≤ 4.5
	≤ 5.5

	CP-OFDM
	QPSK
	
	≤ 4.5
	≤ 6.0

	
	16 QAM
	
	≤ 4.5
	≤ 6.0

	
	64 QAM
	
	≤ 4.5
	≤ 6.0

	
	256 QAM
	
	≤ 6.5
	≤ 7.0

	NOTE 1:	Full allocation A-MPR applies when all RB’s in a 20 MHz channel or all RB’s in all sub-bands for wideband operation are fully allocated and all sub-bands are transmitted.  Partial allocation A-MPR applies when one or more RB’s in one or more sub-bands are not allocated or when not all transmitted sub-bands for wideband operation are transmitted.
NOTE 2:	Applicable for all valid channels and bandwidths other than those enumerated in NOTE 3.
NOTE 3:	Applicable for 40 MHz channels centered at the nearest NR-ARFCN corresponding to [5965 MHz], 60 MHz channels centered at the nearest NR-ARFCN corresponding to [5975 and 5995 MHz], and 80 MHz channels centered at the nearest NR-ARFCN corresponding to [5985 MHz].
NOTE 4:	Applicable to Pi/2-BPSK modulation when IE powerBoostPi2BPSK is set to 0.



· Option 3: Other (please specify)
· Recommended WF
· TBA


Issue 2-2-3: Reuse NS_60 for A-MPR of NR-U PC3 based LPI in South Korea.
· Proposals
· Option 1: Yes
· Option 2: Other (please specify)
· Recommended WF
· TBA

Issue 2-2-4: South Korea LPI 1Tx (NS_60)
· Proposals
· Option 1: Define A-MPR according to R4-2215783
	· Pre-coding
	Modulation
	Channel bandwidth (Sub-band allocation) / RB Allocation

	
	
	20 MHz
	40 MHz
	60 MHz
	80 MHz
	100 MHz

	
	
	Full (dB)
	Partial (dB)
	Full (dB)
	Partial (dB)
	Full (dB)
	Partial (dB)
	Full (dB)
	Partial (dB)
	Full (dB)
	Partial (dB)

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 9.0
	≤ 4.5
	≤ 7.0
	≤ 3.0
	≤ 6.0
	≤ 2.5
	≤ 5.0

	
	QPSK
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 9.0
	≤ 4.5
	≤ 7.0
	≤ 3.0
	≤ 6.0
	≤ 2.5
	≤ 5.0

	
	16 QAM
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 9.0
	≤ 4.5
	≤ 7.0
	≤ 3.0
	≤ 6.0
	≤ 2.5
	≤ 5.0

	
	64 QAM
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 9.0
	≤ 4.5
	≤ 7.0
	≤ 3.0
	≤ 6.0
	≤ 2.5
	≤ 5.0

	
	256 QAM
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 9.0
	≤ 4.5
	≤ 7.0
	≤ 3.0
	≤ 6.0
	≤ 3.0
	≤ 5.0

	CP-OFDM
	QPSK
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 9.0
	≤ 5.0
	≤ 7.0
	≤ 3.5
	≤ 6.0
	≤ 3.5
	≤ 5.0

	
	16 QAM
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 9.0
	≤ 5.0
	≤ 7.0
	≤ 3.5
	≤ 6.0
	≤ 3.5
	≤ 5.0

	
	64 QAM
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 9.0
	≤ 5.0
	≤ 7.0
	≤ 3.5
	≤ 6.0
	≤ 3.5
	≤ 5.0

	
	256 QAM
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 9.0
	≤ 5.0
	≤ 7.0
	≤ 4.0
	≤ 6.0
	≤ 4.0
	≤ 5.0

	NOTE 1:	Full allocation A-MPR applies when all RB’s in a 20 MHz channel or all RB’s in all sub-bands for wideband operation are fully allocated and all sub-bands are transmitted.  Partial allocation A-MPR applies when one or more RB’s in one or more sub-bands are not allocated but when all sub-bands within the channel are transmitted.  When not all sub-bands within the channel are transmitted, the A-MPR associated with the channel bandwidth according to the bandwidth of the contiguously transmitted sub-bands and according to the allocation type applies



· Option 2: Define A-MPR according to R4-2215651
	Pre-coding
	Modulation
	Channel bandwidth (Sub-band allocation) / RB Allocation

	
	
	20 MHz
	40 MHz
	60 MHz
	80 MHz
	100 MHz

	
	
	Full (dB)
	Partial (dB)
	Full (dB)
	Partial (dB)
	Full (dB)
	Partial (dB)
	Full (dB)
	Partial (dB)
	Full (dB)
	Partial (dB)

	DFT-s-ODFM
	PI/2 BPSK2
	≤ 9.5
	≤ 11.5
	≤ 6.0
	≤ 8.5
	≤ 4.0
	≤ 7.0
	≤ 3.0
	≤ 6.0
	≤ 1.5
	≤ 5.0

	
	QPSK
	≤ 9.5
	≤ 11.5
	≤ 6.0
	≤ 8.5
	≤ 4.0
	≤ 7.0
	≤ 3.0
	≤ 6.0
	≤ 2.0
	≤ 5.0

	
	16 QAM
	≤ 9.5
	≤ 11.5
	≤ 6.0
	≤ 8.5
	≤ 4.0
	≤ 7.0
	≤ 3.0
	≤ 6.0
	≤ 2.5
	≤ 5.0

	
	64 QAM
	≤ 9.5
	≤ 11.5
	≤ 6.0
	≤ 8.5
	≤ 4.0
	≤ 7.0
	≤ 3.0
	≤ 6.0
	≤ 2.5
	≤ 5.5

	
	256 QAM
	≤ 9.5
	≤ 11.5
	≤ 6.0
	≤ 8.5
	≤ 4.0
	≤ 7.0
	≤ 4.5
	≤ 6.0
	≤ 4.5
	≤ 5.5

	CP-OFDM
	QPSK
	≤ 9.5
	≤ 11.5
	≤ 6.0
	≤ 8.5
	≤ 4.0
	≤ 7.0
	≤ 4.0
	≤ 6.0
	≤ 3.5
	≤ 5.0

	
	16 QAM
	≤ 9.5
	≤ 11.5
	≤ 6.0
	≤ 8.5
	≤ 4.0
	≤ 7.0
	≤ 4.0
	≤ 6.0
	≤ 3.5
	≤ 5.0

	
	64 QAM
	≤ 9.5
	≤ 11.5
	≤ 6.0
	≤ 8.5
	≤ 4.0
	≤ 7.0
	≤ 4.5
	≤ 6.0
	≤ 4.5
	≤ 5.0

	
	256 QAM
	≤ 9.5
	≤ 11.5
	≤ 6.0
	≤ 8.5
	≤ 4.0
	≤ 7.0
	≤ 6.5
	≤ 7.0
	≤ 6.5
	≤ 7.0

	NOTE 1:	Full allocation A-MPR applies when all RB’s in a 20 MHz channel or all RB’s in all sub-bands for wideband operation are fully allocated and all sub-bands are transmitted.  Partial allocation A-MPR applies when one or more RB’s in one or more sub-bands are not allocated but when all sub-bands within the channel are transmitted.  When not all sub-bands within the channel are transmitted, the A-MPR associated with the channel bandwidth according to the bandwidth of the contiguously transmitted sub-bands and according to the allocation type applies.
NOTE 2:	Applicable to Pi/2-BPSK modulation when IE powerBoostPi2BPSK is set to 0.



· Option 3: Other (please specify)
· Recommended WF
· TBA

Issue 2-2-5: South Korea LPI 2Tx (NS_60)
· Proposals
· Option 1: Define A-MPR according to R4-2215783
	Pre-coding
	Modulation
	Channel bandwidth (Sub-band allocation) / RB Allocation

	
	
	20 MHz
	40 MHz
	60 MHz
	80 MHz
	100 MHz

	
	
	Full (dB)
	Partial (dB)
	Full (dB)
	Partial (dB)
	Full (dB)
	Partial (dB)
	Full (dB)
	Partial (dB)
	Full (dB)
	Partial (dB)

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 9.0
	≤ 4.5
	≤ 7.0
	≤ 3.0
	≤ 6.0
	≤ 3.0
	≤ 5.5

	
	QPSK
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 9.0
	≤ 4.5
	≤ 7.0
	≤ 3.0
	≤ 6.0
	≤ 3.0
	≤ 5.5

	
	16 QAM
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 9.0
	≤ 4.5
	≤ 7.0
	≤ 3.0
	≤ 6.0
	≤ 3.0
	≤ 5.5

	
	64 QAM
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 9.0
	≤ 4.5
	≤ 7.0
	≤ 3.0
	≤ 6.0
	≤ 3.0
	≤ 5.5

	
	256 QAM
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 9.0
	≤ 4.5
	≤ 7.0
	≤ 4.0
	≤ 6.0
	≤ 4.0
	≤ 5.5

	CP-OFDM
	QPSK
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 9.0
	≤ 5.0
	≤ 7.0
	≤ 4.5
	≤ 6.0
	≤ 4.5
	≤ 5.5

	
	16 QAM
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 9.0
	≤ 5.0
	≤ 7.0
	≤ 4.5
	≤ 6.0
	≤ 4.5
	≤ 5.5

	
	64 QAM
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 9.0
	≤ 5.0
	≤ 7.0
	≤ 4.5
	≤ 6.0
	≤ 4.5
	≤ 5.5

	
	256 QAM
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 9.0
	≤ 5.0
	≤ 7.0
	≤ 5.5
	≤ 6.0
	≤ 5.5
	≤ 5.5

	NOTE 1:	Full allocation A-MPR applies when all RB’s in a 20 MHz channel or all RB’s in all sub-bands for wideband operation are fully allocated and all sub-bands are transmitted.  Partial allocation A-MPR applies when one or more RB’s in one or more sub-bands are not allocated but when all sub-bands within the channel are transmitted.  When not all sub-bands within the channel are transmitted, the A-MPR associated with the channel bandwidth according to the bandwidth of the contiguously transmitted sub-bands and according to the allocation type applies



· Option 2: Other (please specify)
· Recommended WF
· TBA

Sub-topic 2-3 (NR-U power class fallback)
Companies made proposals for US SP/LPI and South Korea LPI. The A-MPR topic can be discussed independently of the MPR topic.

Issue 2-3: Introduce power class fallback for NR-U
· Proposals
· Option 1: Introduce NR-U power class fallback similar to licenced operation
· Option 2: Power class fallback is not needed for unlicenced access
· Option 3: Other (please specify)
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Sub topic 2-1 (PC3 MPR)
	Company
	Comments

	XXX
	THIS IS A TEMPLATE, PLEASE DO NOT CHANGE IT, ADD A NEW ROW BELOW
Issue 2-1-1: ACLR requirement
Issue 2-1-2: PC3 MPR
Issue 2-1-3: Antenna Isolation

	LG Electonics
	Issue 2-1-1: ACLR requirement
- Preference is Option 1.  In current specification, PC5 ACLR was specified with 27dBc for shared spectrum channel access. So, PC3 ACLR needs to be specified for NR unlicensed band. For the value, PC3 ACLR of 30dBc which was already defined for licensed band can be reused. 

Issue 2-1-2: PC3 MPR
- If PC3 ACLR of 30dB is agreed for NR-U, our preference is Option 1. And, to make a progress, we’re open how to compromise from option 1 and option2. For example, either lower value or higher value between option 1 and option2 can be one way.

Issue 2-1-3: Antenna Isolation
- Based on the agreed antenna isolation of 10dB and 16dB, we observed there is no difference of MPR between 10dB and 16dB. And we observed there is difference of MPR between 1Tx (23dBm) and 2Tx(2x20dBm). So, two set of MPR (1Tx, 2Tx) needs to be specified for NR-U. 
- For option 1, it is not clear why antenna isolation > 16dB needs to be considered to minimize the difference between 1Tx and 2Tx MPR. We think antenna isolation should be assumed with form factor, not minimization of difference of the MPRs. 
- Fine with Option 2.


	Meta
	Issue 2-1-1: ACLR requirement
: Support  Option 1. 
Issue 2-1-2: PC3 MPR
: To determine MPR requirements with 30dB ACLR, we can follow average manner to derive MPR requirements from the results of interested companies.
Issue 2-1-3: Antenna Isolation
: prefer option 2 or option 3 since more input data are needed to finalize the PC3 MPR. 

	Apple
	Issue 2-1-1: ACLR requirement
We are fine with specifying 27dBc ACLR

Issue 2-1-2: PC3 MPR
MPR can be decided when ACLR requirement is finalized

Issue 2-1-3: Antenna Isolation
Antenna isolation was originally defined by measurements at certain frequencies using typical UE form factor. The form factor and carrier frequency should stay the main considerations for the isolation assumption.

	Qualcomm
	Issue 2-1-1:  Support option 2 to enable 2xPC5 solution.  Also not clear that 30 dB is justified in unlicensed regime.
Issue 2-1-2:  In R4-2215651, the PA’s power class is PC5 but the simulation results are for PC3.  Was the output of the PA simply scaled up by 3 dB?  The MPR seems to show that the PA with ACLR=27 requires ~0.5 dB less MPR than the one with ACLR=30 dB.  Why is that?  Only 1Tx is presented in this paper, is the proposal that only 1Tx is specified (no 2Tx specification)?  


	Huawei
	Issue 2-1-1: ACLR requirement
Option 2 is ok while keep the SEM limit for co-existence
Issue 2-1-2: PC3 MPR
Option 3, MPR can be done when ACLR is agreed

	MediaTek
	Issue 2-1-1: We are fine with Option 2
Issue 2-1-2: Option 3
Issue 2-1-3: We can understand the intention of Option 1. But the practical antenna isolation is relevant to UE implementation and form factor. Option 2 is one way to address more aspects. 

	Skyworks
	Issue 2-1-1: Option 3 but also fine with option2 
Issue 2-1-2: Option 3, will contribute for 1Tx and 2TX once agreement on ACLR
Issue 2-1-3: We can provide input on 2Tx with 10 and 16dB antenna isolation and decide also comparing with 1Tx as 2TX is not worth if not close enough to 1Tx thus can be implemented for cases with good antenna isolation

	Apple
	To Qualcomm: Thanks for your comment. It is not clear from the paper but the agreed calibration (WF R4-2214437) with 30dBc ACLR is used for all simulations. This calibration is used to explore the cases for 30dBc ACLR and 27dBc ACLR requirement for UL emissions. This is the reason why 27dBc ACLR requires less MPR. Our paper only presents 1Tx results and leaves the 2Tx input to other companies. We have no intention to cut 2Tx.


 
Sub topic 2-2 (PC3 A-MPR)
	Company
	Comments

	XXX
	THIS IS A TEMPLATE, PLEASE DO NOT CHANGE IT, ADD A NEW ROW BELOW
Issue 2-2-1: US LPI 1Tx (NS_53)
Issue 2-2-2: US SP 1Tx (NS_54)
Issue 2-2-3: Reuse NS_60 for A-MPR of NR-U PC3 based LPI in South Korea
Issue 2-2-4: South Korea LPI 1Tx (NS_60)
Issue 2-2-5: South Korea LPI 2Tx (NS_60)

	Charter
	Issue 2-2-1: US LPI 1Tx (NS_53)
After submission deadline, we also ran simulations for US LPI 1Tx (NS_53). The limiting factor is the Maximum mean EIRP density for in-band emissions for almost all scenarios with different precoding, modulation, and bandwidth. Our simulation results showed the same exact results as presented by Apple. 
We support option 1.  
Issue 2-2-2: US SP 1Tx (NS_54)
The difference between our simulation results and Apple seems to be either 0- or 0.5-dB difference. We are willing to compromise on the lower number which align with Apple’s results for the most of them.

	LG Electronics
	Issue 2-2-3: Reuse NS_60 for A-MPR of NR-U PC3 based LPI in South Korea
- Support Option 1

Issue 2-2-4: South Korea LPI 1Tx (NS_60)
- Preference is Option 1. And, to make a progress, we’re open how to compromise from option 1 and option2. For example, either lower value or higher value between option 1 and option2 can be one way. And, we’re fine with NOTE2 in option2.

Issue 2-2-5: South Korea LPI 2Tx (NS_60)
- Support Option 1. 

	Meta
	Issue 2-2-1: US LPI 1Tx (NS_53)
: Support option 1
; Issue 2-2-2: US SP 1Tx (NS_54)
Support option 1 and need to add PI/2 BPSK modulation.
Issue 2-2-3: Reuse NS_60 for A-MPR of NR-U PC3 based LPI in South Korea
: Support option 1
Issue 2-2-4: South Korea LPI 1Tx (NS_60)
: Prefer option 2, but we also fine to compromise with worst A-MPR value between option 1 and option 2. 
Issue 2-2-5: South Korea LPI 2Tx (NS_60)
: Need more input for A-MPR for 2Tx ant. Configuration. 

	Apple
	Issue 2-2-1: US LPI 1Tx (NS_53)
Option 1

Issue 2-2-2: US SP 1Tx (NS_54)
The difference between both proposals is not more than 0.5dB in most cases. Only CP-OFDM 64QAM has 1dB difference. If agreeable the average could be taken for this modulation and take Option 2 as basis. 

Issue 2-2-3: Reuse NS_60 for A-MPR of NR-U PC3 based LPI in South Korea
Option 1

Issue 2-2-4: South Korea LPI 1Tx (NS_60)
We prefer option 2 and would be fine with discussing are merge between those two tables.

Issue 2-2-5: South Korea LPI 2Tx (NS_60)
Comparing 1Tx proposal (Issue 2-2-4 Option 1) and 2Tx proposal it seems that the effects of dual Tx at result into a maximum degradation of 0.5dB. 

	Qualcomm
	Issue 2-2-1:  Is the A-MPR intended to be for both 1Tx and 2Tx?
Issue 2-2-2:  Is SP intended to be supported by PC3 with 1Tx?  Max power for SP is 30 dBm, but PC3 only supports 23 dBm.  And even still, there are A-MPR values of 2 to 7 dB subtracted from 23 dBm.  Given the in-band PSD limit of 17 dBm/MHz, even relative narrow allocations wouldn’t be limited, so then it must be the -27 dBm/MHz emission limit.  But I would expect allocations away from the edge should be able at higher powers, so would appreciate a better understanding of why higher power can not be achieved for SP.

	LG Electronics
	To Apple,
On Issue2-2-5, our results show a maximum degradation of 1.5dB between 1Tx and 2Tx for CBW of 80MHz and 100MHz.
So, 1Tx and 2Tx needs to be considered separately at least for CBW of 80MHz and 100MHz. 

	Skyworks
	Issue 2-2-1: US LPI 1Tx (NS_53): first we need to decide if we have a single AMPR for 1Tx and 2Tx or not. We can capture 1Tx for now
Issue 2-2-2: US SP 1Tx (NS_54): first we need to decide if we have a single AMPR for 1Tx and 2Tx or not. We can capture 1Tx for now
Issue 2-2-4: South Korea LPI 1Tx (NS_60): should we merge 1Tx and 2Tx? And I don’t understand the difference between 1Tx and 2TX since everything is in-band PSD limited.
Issue 2-2-5: South Korea LPI 2Tx (NS_60)

	Apple
	To Qualcomm: 
The proposal in Issue 2-2-1 is for single Tx. A-MPR for 2Tx can be done next meeting according to company input.
Regarding Issue 2-2-2, the proposal considers channels at lowest raster point and inner channels. For  inner channels it is proposed to use PC3 MPR. For channels at lowest raster points the A-MPR is governed by the -27dBm/MHz requirement, especially for lower order modulations. Some of the higher order modulations are limited by EVM. As the PC3 PA is calibrated at 30dBc (according to WF R4-2214437) it should have similar emission level for fully allocated channel as PC5 PA with 27dBc. Comparing our PC3 A-MPR proposal with the PC5 A-MPR (from 38.101-1 clause 6.2F.3.7) those are quite similar. Our proposal is more on the lower end. According to this proposal PC3 could transmit with roughly 3dB increased power compared to PC5 which is due to the different calibration.


 
Sub topic 2-3 (NR-U power class fallback)
	Company
	Comments

	XXX
	THIS IS A TEMPLATE, PLEASE DO NOT CHANGE IT, ADD A NEW ROW BELOW
Issue 2-3: Introduce power class fallback for NR-U

	Charter
	We support option 1. 

	LG Electronics
	Option 1 is preferred.

	Meta
	Support option 1

	Apple
	Option 1

	Qualcomm
	Option 2.  Is PC fallback from PC3 to PC5 really needed?  For what reason?  SAR should not be a problem.

	Huawei
	The PC fallback is not justified. So more discussion is needed.

	Skyworks
	Not clear if fallback is absolutely needed for SAR or is it when NR-U is combined with another band?

	Ericsson
	Option 3: the network should be made aware of any fallback behavior.


 
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

	R4-2215670
Draft CR on power class fallback for shared spectrum bands
	Meta:Company A If default power class is PC5, then the third bullet in section 6.2F.1 will be updated as follow
- else shall apply all requirements for power class 5 to the supported power class and set the configured transmitted power as specified in clause 6.2F.4;


	
	Company BApple: There might be a misunderstanding about the intention of the third bullet. The fallback to power class 5 is covered with the second bullet. The third bullet covers the case where either no P-Max is indicated or P-Max is above 20dBm.
For clarification the entire text is posted below with some structuring and explanation (highlighted parts):

If a UE supports a different power class than the default UE power class (default power class is PC5 in case of NR-U)  for the band and the supported power class enables the higher maximum output power than that of the default power class:
-	if the IE P-Max as defined in TS 38.331 [7] is provided and set to the maximum output power of the default power class (which is PC5)  or lower; (basically if network signals 20dBm or lower)
-	(if network signals 20dBm or or lower then the UE )shall apply all requirements for the default power class (which is PC5) to the supported power class and set the configured transmitted power as specified in clause 6.2F.4;
-	else shall apply all requirements for power class 3 to the supported power class and set the configured transmitted power as specified in clause 6.2F.4;
Hope this clarifies the meaning. In case I misunderstood your comment please let me know.


	
	

	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 

	Sub-topic#2-1-1
PC3 ACLR
	Tentative agreements: None
Candidate options: 
Three options are on the table with: 
· Option 1: Define 30dBc ACLR (supported by 2 companies)
· Option 2: Define 27dBc ACLR (supported by 4 companies)
· Option 3: No ACLR requirement shall be defined (supported by 1 company)
Recommendations for 2nd round: Discuss whether Option 2 could be an acceptable compromise

	Sub-topic#2-1-2
PC3 MPR
	Tentative agreements: None
Candidate options:
The following options can be considered:
· Option 1: Define MPR according to R4-2215783 (Proposal for 30dBc ACLR)
· Option 2: Define MPR according to R4-2215651 (Proposals for 27dBc and 30dBc ACLR)
· Option 3: Postpone discussion until ACLR requirements are fully agreed 
· Option 4: Average the proposals and apply up or down rounding to next 0.5dB
Recommendations for 2nd round: First conclude discussion on ACLR. Then, in case the first-round questions on MPR could be clarified decide on the remaining candidate. 

	Sub-topic#2-1-3
Antenna Isolation
	Tentative agreements:
The background for antenna isolation assumption was discussed and it was determined that the practical design considerations and UE form factor are the driving factors for the value. As one company did not observe major differences between 10dB and 16dB antenna isolation it was proposed to further study the significance of the two proposed isolation values. 
Candidate options:
Recommendations for 2nd round: Discuss and agree on details for additional measurements with 2Tx.

	Sub-topic#2-2
PC3 A-MPR
	Tentative agreements: 
Issue 2-2-3: It seems agreeable to reuse NS_60 for A-MPR of NR-U PC3 based LPI in South Korea
Candidate options:
Issue 2-2-1: US LPI 1Tx (NS_53): 
Seems mostly agreeable. Aim to resolve the remaining question on 1Tx/2Tx.
Issue 2-2-2: US SP 1Tx (NS_54):
· Check in second round whether open question could be resolved. 
· It is proposed to take Option 1 as starting point for further discussion.
· Discuss on the need of dedicated 2Tx A-MPR
Issue 2-2-4: South Korea LPI 1Tx (NS_60)
Companies have different preferences for proposal 1 and 2 but expressed that merging the tables for 1Tx is fine. Further discuss to merge the tables by averaging the proposals.
Issue 2-2-5: South Korea LPI 2Tx (NS_60)
· One company requested more input for 2Tx A-MPR
· Further discuss 2Tx A-MPR in relation to 1Tx A-MPR 
Recommendations for 2nd round: Continue discussion on the individual topics and find agreements.

	Sub-topic#2-3
NR-U power class fallback
	Tentative agreements: None
Candidate options:
While there is support from companies there are also questions on the justification for power class fallback in unlicenced access. Open issues are:
· Unlicenced access does not have SAR issue. 
· Network should be made aware of any fallback behaviour
Recommendations for 2nd round: Further discuss the need and justification for unlicensed power class fallback




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  

	R4-2215670
Draft CR on power class fallback for shared spectrum bands
	Moderator: According to first round discussion more discussion is needed to justify the introduction for power class fallback. As discussion is quite controversial the draft CR will be postponed.



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.

PC3 ACLR
	Company
	Comments

	Qualcomm
	For 2Tx, ACLR should be 27 dB to maintain compatibility with PC5.  However, for 1Tx the WF in R4-2214437 indicates a PA calibration against 30 dB ACLR.  This only makes sense if ACLR is also specified to be 30 dB or if there is some other requirement such as SEM that is equivalent to 30 dB ACLR as far as PA linearity.  Otherwise, we may end up with specifications that don’t make much sense.  The WF also indicates a coexistence study is needed for evaluation of 27 dB ACLR.  Has that been done?  I didn’t see it in the work plan R4-2215646.

	Meta
	Still option 1 is valid for 1Tx NR-U device. 30dB ACLR for simulation was agreed in WF (R4-2214437) for PC3 NR-U device as follow
· Agreement 
· PC3 calibration point: 1dB MPR for QPSK DFT-s-OFDM 20MHz 100RB0 waveform at 30dB ACLR
But, the ACLR requirements, we are open to whether 27dB or 30dB ACLR can further discuss according to number of antennas. But baseline architecture is 1Tx ant in NR-U WI.

	LG Electronics
	Our preference is 30dB ACLR to align with the licensed PC3 ACLR. However we’re open with 27dB.

	Skyworks
	If ACLR is still efined we support 27dB ACLR as there is no reason for NR-U UE to do better than WiFi Access point.

	Apple
	To Qualcomm: Last RAN4 meeting it was discussed to assume NR type PAs and there was an agreement to use the following calibration: 
· PC3 calibration point: 1dB MPR for QPSK DFT-s-OFDM 20MHz 100RB0 waveform at 30dB ACLR
However, the ACLR requirement applicable for MPR was left open to the choices of 30dB, 27dB and drop ACLR requirement entirely.



Antenna Isolation
	Company
	Comments

	Qualcomm
	Traditionally, 3GPP has assumed 10 dB antenna isolation in deriving requirements.  A higher antenna isolation was assumed for larger form factor devices such as FWA.  What is the rationale for the antenna isolation proposed here?  Is the expectation that 3GPP will defined different types of NR-U devices, i.e., large and small form factors?

	Meta
	We are similar view. For SP, LPI and VLP mode UE of NR-U device, we just consider 10dB antenna isolation since this form-factor is not larger than smart-phone device.

	LG Electronics
	Based on the agreed WF in the last meeting, OK to evaluate both 10dB and 16dB antenna. 

	Skyworks
	Since 1Tx is anyhow a solution, it is worth pushing higher isolation for 2Tx to have little MPR difference and 16dB should be achievable at >5GHz with smartphone form factor and is already needed for good WiFi 2x2 UL MIMO performance.

	Apple
	We prefer 10dB due to UE form factor being the same for devices supporting and not supporting NR-U. 



PC3 MPR 
	Company
	Comments

	Qualcomm
	Thanks for Apple’s helpful responses and clarifications in the first round. Based on that feedback, I assume the first bullet in R4-2215651 Section 2 “Power Class: PC5” is a typo and it should be PC3?  Can additional details be provided on what kind of PA model was used?  A cellular PA?  ET?  For example, for PC5 a wifi-like PA was used for the unlicensed band.  Hence, one possible architecture is to gang up 2 such PC5 PA’s to produce PC3 output power.  However, if the single PA solution as Apple has provided has a very different PA characteristic more akin to cellular, then we may have a mismatch in requirements and performance between the two architectures even beyond the known differences such as RIMD.  This aspect may warrant further discussion.

	Meta
	We still prefer option 1. But we can compromise with option 2
· Option 1: Define MPR according to R4-2215783 (Proposal for 30dBc ACLR)
· Option 2: Define MPR according to R4-2215651 (Proposals for 27dBc and 30dBc ACLR)


	LG Electronics
	At first, need to conclude ACLR value for PC3 NR-U. Then, further discuss on MPR.

	Skyworks
	To Qualcomm: agree that 1Tx and 2Tx PC3 should be close enough in terms of performance, for that using 27dB ACLR and 16dB antenna isolation is a good way forward. Evaluations can be taken for next meeting using both 10/15dB isolation and 27/30dB ACLR.

	Apple
	To Qualcomm: A PC3 PA was assumed for the simulations. This follows the discussion from last meeting and the agreement made on calibration. The reasoning during last meeting was that if a 23dBm PA needs to be deployed for NR-U it will be most likely a dedicated PA which then can have typical PC3 performance. Due to the use of Wifi type power amplifier for PC5 it is also our understanding that the effect on power backoff requires investigation for 2Tx. The first bullet has indeed a typo and is PC3 not PC5.



PC3 A-MPR 
	Company
	Comments

	Qualcomm
	Again, thanks to Apple for the clarification from the first round.  I now have a better understanding of the simulation setup.  And I did miss the column in the A-MPR table that refers to the PC3 MPR for the easier allocations.  However, aside from the simulation results, I have a more fundamental question.  SP is intended for much higher power transmission perhaps under the supervision of an AFC.  The maximum output power is 30 dBm and the inband PSD is 17 dBm/MHz.  On the other hand, I see that the proposals are to use a PC3 (23 dBm) with MPR that maybe starts at ~0.5 dB and goes upwards to ~7 dB.  I can’t help but think that we don’t have the right solution for SP here with PC3.  Maybe (in the future) we should also consider PC3 and PC1.5 as potentially more suitable for SP?

	LG Electronics
	A-MPR is related to regional regulation.
For South Korea, to compromise 1Tx A-MPR, one option can be to take the higher value between R4-2215783 and R4-2215651.

	Skyworks
	Once available 2Tx A-MPR should be compared with 1Tx to decide if a single A-MPR is a valid option.

	Apple
	To Qualcomm: If the ‘right solution’ is to max out the allowed output power and PSD then you are right. However, in terms of PC3 there seems to be a benefit over PC5 in terms of achieved output power which should be fine for PC3 itself. For a future work item it could be discussed whether PC2 or PC1.5 could be added. However, it is questionable whether it makes sense from an implementation perspective. At least currently (and to my knowledge) it looks like that only US and Canada have SP specified.



NR-U Power Class Fallback
	Company
	Comments

	Qualcomm
	We still do not understand the need for PC fallback for NR-U at PC3 power levels.

	Meta
	This is up to variable UE supporting mode in NR-U operating band. Such UE can support LPI and VLP or SP and LPI. Then PC fallback is useful to apply the sufficient RF requirements to mitigate interference. 

	LG Electronics
	FFS on NR-U power class fallback

	Skyworks
	FFS for next meeting based on fall back needed for SAR or not.

	Apple
	Power Class Fallback has two components. One is is duty cycle for SAR and MPE and another for P-Max signaled by the network. The latter one is the main driving point of this proposal as P-Max is expected be signaled in many regions. Fallback might be required in case of P-Max. However, we don’t want to force specifying fallback. It totally depends on whether RAN4 concludes whether it is required or not.



Summary for 2nd round 
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
	
	Status summary 

	PC3 ACLR

	Recommended WF: Outcome is FFS. Discuss during GTW.
GTW Discussion:
Moderators: there would be a dedicated PA. For NR-U, it does not need any ACLR requirements. So there was discussions on whether <27dBc ACLR is allowed or ACLR requirement can be dropped. 
Charter: we agree with moderator. Some companies may think it will set the requirement for PA. But there is dedicated PA with 1dB calibration for 30dBc ACLR. We support 27dBc for ACLR for PA 1Tx which is calibrated for 30dBc.
LGE: we support option 2. We need consider the legacy requirements. PC5 is already considering ACLR of 27dBc.
Skyworks: we are OK with option 2 as compromise.

Agreement: 
· Define 27dBc ACLR requirement.


	PC3 MPR 
	Recommended WF: Outcome is FFS. Discuss during GTW.
GTW Discussion:
Skyworks: we can use option 2 with 27dB as tentative agreement.
LGE: we are supposed to finalize MPR by next year.
Skyworks: we need finalize MPR soon which is the basis for other requirement.
Charter: we agree with Skyworks. MPR should be agreed in the next meeting.

Agreement:
· Further check and confirm the following tentative agreement in the next meeting.
· Define MPR based on 27dBc ACLR


	Antenna Isolation

	Recommended WF: Outcome is FFS. Discuss during GTW.
GTW Discussion:
Skyworks: we are OK with Option 2. There are UE to support 6GHz WiFi and also support higher modulation. We need good isolation to support 2Tx and higher modulation.

Agreement:
· Further evaluate for 10dB and 16dB isolation by providing the measurements and simulation results in future meetings.


	PC3 A-MPR 

	A-MPR seems mostly agreeable with brackets around the values. Open question is how to treat 2Tx in relation to 1Tx. It needs to be determined whether one table is sufficient or not. Additional input is needed.
Recommended WF: Wait for additional input for 2Tx and continue discussion next RAN4 meeting.

	NR-U Power Class Fallback
	Power class fallback might not be required due to PC3 not having SAR/MPE issues. Companies asked for more clarification.
Recommended WF: Outcome is FFS. Discuss during GTW.
GTW Discussion:
Skyworks: at least for SAR for PC3, we do not need fallback. But for 2Tx, PC3 may need some fallback for some mode for transmissions.

Agreement:
· Further discuss the need and justification for unlicensed power class fallback. 
· If fallback is introduced, discuss option 1a.


Topic #3: General Topics
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2216871
	Skyworks Solutions, Inc.
	Proposal: the following table is used to determine the cases that require A-MPR due to in-band PSD limitation.
Table 3: Approximated in-band PSD at MPR level vs NRBint0
	
	
	NRBperInt*2^Mu
	Full

	allocBW
	WF
	<6
	=6
	=7
	=8
	=9
	

	20
	DFT




	7.51
	71
	6.5
	61
	5.5
	6

	40
	
	4.5
	4
	3.5
	3
	2.5
	3

	60
	
	2.5
	2
	na
	1
	na
	1

	80
	
	1.5
	1
	na
	0
	na
	0

	100
	
	0.5
	0
	na
	-1
	na
	-1

	20
	CP




	6.51
	61
	5.5
	51
	4.5
	4

	40
	
	3.5
	3
	2.5
	2
	1.5
	1

	60
	
	1.5
	1
	na
	0
	na
	-1

	80
	
	0.5
	0
	na
	-1
	na
	-2

	100
	
	-0.5
	-1
	na
	-2
	na
	-3

	
	
	NOTE 1: +0.5 for 100W00100



We further investigated cases that do not need A-MPR for OOB limits and make the following proposal.
Proposal for NS_59 and NS_29 100MHz A-MPR: 
· The clause 6.2F.3.9 A-MPR for NS_59 in 38.101-1 is valid as is and 100MHz channels can be supported and added from Release 17.
· The clause 6.2F.3.3	A-MPR for NS_29 in 38.101-1 is valid as is and 100MHz channels cannot be supported. This can be added as a note in Release 17.

Finally, we also examined several OOB emission cases.

Proposal: 
· MPR is sufficient for all 100MHz channels waveforms for NS_58
· For NS53/54/60 MPR is sufficient for all complete sub-band cases except for DFT 1RB interlace where A-MPR must be further evaluated
· For NS53 and NS60, 1000 sub-band allocation is in-band PSD limited
· For NS54 partial sub-bands should not need A-MPR based on CP and DFT 1000 cases.


	R4-2215648
	Apple
	Proposal 1:	As a baseline, enable first 20MHz for band n96 and n102 only for NR-U DL channels.
Proposal 2:	First 20MHz can be considered for NR-U UL channels if it does not result in higher A-MPR than inner channels (depending on the progress of the technical work and/or number of countries that can benefit from this enhancement).



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1 (Enabling first 20MHz for n96 and n102)
3GPP bands n96 and n102 both start at 5925MHz. However, no channel raster points were defined that would allow utilizing first 20MHz chunk of spectrum, i.e. 5925-5945MHz. This sub-topic discusses the introduction of additional channel raster points enabling true edge channel support for the named bands. The WF R4-2214439 captures the initial discussion.
Issue 3-1-1: Define DL as baseline for first 20MHz
· Proposals
· Option 1: As a baseline, enable first 20MHz for band n96 and n102 only for NR-U DL channels.
· Option 2: Other (please specify)
· Recommended WF
· TBA

Issue 3-1-2: UL for first 20MHz
· Proposals
· Option 1: First 20MHz can be considered for NR-U UL channels if it does not result in higher A-MPR than inner channels (depending on the progress of the technical work and/or number of countries that can benefit from this enhancement).
· Option 2: Other (please specify)
· Recommended WF
· TBA

Sub-topic 3-2 (100MHz A-MPR)
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 3-2-1: NS_29 100MHz A-MPR
· Proposals
· Option 1: The clause 6.2F.3.3 A-MPR for NS_29 in 38.101-1 is valid as is and 100MHz channels cannot be supported. This can be added as a note in Release 17.
· Option 2: Other (please specify)
· Recommended WF
· TBA

Issue 3-2-2: NS_59 100MHz A-MPR
· Proposals
· Option 1: The clause 6.2F.3.9 A-MPR for NS_59 in 38.101-1 is valid as is and 100MHz channels can be supported and added from Release 17.
· Option 2: Other (please specify)
· Recommended WF
· TBA

Issue 3-2-3: NS_58 100MHz A-MPR
· Proposals
· Option 1: MPR is sufficient for all 100MHz channels waveforms for NS_58
· Option 2: Other (please specify)
· Recommended WF
· TBA

Issue 3-2-4: NS_53/54/60 complete sub-bands A-MPR
· Proposals
· Option 1: For NS_53/54/60 MPR is sufficient for all complete sub-band cases except for DFT 1RB interlace where A-MPR must be further evaluated
· Option 2: Other (please specify)
· Recommended WF
· TBA

Issue 3-2-5: NS_53/60 1000 sub-band
· Proposals
· Option 1: For NS_53 and NS_60, 1000 sub-band allocation is in-band PSD limited
· Option 2: Other (please specify)
· Recommended WF
· TBA

Issue 3-2-6: NS_54 partial sub-bands
· Proposals
· Option 1: For NS_54 partial sub-bands should not need A-MPR based on CP and DFT 1000 cases.
· Option 2: Other (please specify)
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Sub topic 3-1 
	Company
	Comments

	XXX
	THIS IS A TEMPLATE, PLEASE DO NOT CHANGE IT, ADD A NEW ROW BELOW
Issue 3-1-1: Define DL as baseline for first 20MHz
Issue 3-1-2: UL for first 20MHz

	LG Electronics
	Issue 3-1-1: Define DL as baseline for first 20MHz
- RAN4#104-e GTW agreement was as follows,
Issue 5-1-1: New channels at band edge
· Proposals
· Option 1: Additional channels should map to the current A-MPR values or to the in-band PSD limited A-MPR as proposed in R4-2211606. Additional channels validity should be clarified per NS.
· Option 2: Channel at band edge which have larger A-MPR than current edge channels shall be downlink only
· Option 3: As a baseline, enable first 20MHz for band n96 and n102 only for NR-U DL channels. 
First 20MHz can be considered for NR-U UL channels later (depending on the progress of the technical work).
· Option 4: Do not define the additional channel raster points
· Option 5: Other (please specify)
Agreement:
· Down-select to Option 2 and Option 4.
At first, based on the agreement, we’d like to discuss option 2 and option 4 in the agreement. Our preference is not to define the additional channel raster points considering that same NR-ARFCN is applied for DL and UL in TDD band n96 and n102, and the applicable NR-ARFCN for the first 20MHz is not yet defined. 
And, we’re open with option 1 in this issue if NR-ARFCN for the first 20MHz is applicable.
 
Issue 3-1-2: UL for first 20MHz
- Preference is not to define the additional channel raster points. And, we’re open with option 1 if NR-ARFCN for the first 20MHz is applicable.

	Qualcomm
	Issue 3-1-1:  Our preference now unless there is a demonstrated need is not to define the additional raster points.  If there is a need, then we can accept option 1 for DL.
Issue 3-1-2:  Option 2.  Do not define the raster points at all or secondarily do not allow UL operation for this channel.

	Skyworks
	Issue 3-1-1:  option 1 for DL. and for case where current A-MPR stays applicable, UL should be investigated. 
Issue 3-1-2:  Option 1.  for case where current A-MPR stays applicable, UL should be investigated. 

	Apple
	Issue 3-1-1: Define DL as baseline for first 20MHz
Prefer Option 1 as it makes use of the available frequency range which regulations allows to utilise. 
Issue 3-1-2: UL for first 20MHz
Option 1: With DL as baseline the UL can be added according to interest. There is no must to add.


	Ericsson
	Issues 3-1-1 and 3-1-2: Option 2. Further motivation is needed. We note that there are limited possibilities to combine with other channels above 5945 MHz since the EU/CEPT regulation relevant for n102 mandates coordination with the IEEE 802.11 channel plan for the most common sharing mechanism. 


 
Sub topic 3-2 
	Company
	Comments

	XXX
	THIS IS A TEMPLATE, PLEASE DO NOT CHANGE IT, ADD A NEW ROW BELOW
Issue 3-2-1: NS_29 100MHz A-MPR
Issue 3-2-2: NS_59 100MHz A-MPR
Issue 3-2-3: NS_58 100MHz A-MPR
Issue 3-2-4: NS_53/54/60 complete sub-bands A-MPR
Issue 3-2-5: NS_53/60 1000 sub-band
Issue 3-2-6: NS_54 partial sub-bands

	LG Electronics
	General comment for 100MHz A-MPR in n96 (5925MHz~7125MHz),
For the A-MPR, the centre frequency of 7075MHz should be also considered in addition to the first 20MHz offset from lowest boundary (5995MHz). Because, 7075MHz which correspond to NR-ARFCN of 871668  has 0MHz offset from the highest boundary. It can result in different A-MPR.

	Skyworks
	Issue 3-2-1: NS_29 100MHz A-MPR: option 1
Issue 3-2-2: NS_59 100MHz A-MPR: option 1
Issue 3-2-3: NS_58 100MHz A-MPR: option 1
Issue 3-2-4: NS_53/54/60 complete sub-bands A-MPR: further evaluation is needed for some waveforms, can be pushed to next meeting
Issue 3-2-5: NS_53/60 1000 sub-band: further evaluation is needed for some waveforms, can be pushed to next meeting

Issue 3-2-6: NS_54 partial sub-bands: further evaluation is needed for some waveforms, can be pushed to next meeting

	Apple
	Issue 3-2-1: NS_29 100MHz A-MPR: Option 1
Issue 3-2-2: NS_59 100MHz A-MPR: Option 1
Issue 3-2-3: NS_58 100MHz A-MPR: 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

	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 

	Sub-topic#3-1
Enabling first 20MHz for n96 and n102
	Tentative agreements: None
Candidate options:
Companies are divided on the question whether channel raster shall be extended. The following options are discussed:
· Option 1: Introduce additional channel raster points with focus on DL only. UL is only introduced when justified case by case. (supported by 2 companies)
· Option 2: No additional channel raster points (supported by 3 companies)
Two companies supporting option 2 expressed that justification/motivation for enabling new channel raster points is needed.

Recommendations for 2nd round: Discuss justification and motivation for enabling new channel raster points.

	Sub-topic#3-2
100MHz A-MPR
	Tentative agreements: 
· The clause 6.2F.3.3 A-MPR for NS_29 in 38.101-1 is valid as is and 100MHz channels cannot be supported. This can be added as a note in Release 17.
· The clause 6.2F.3.9 A-MPR for NS_59 in 38.101-1 is valid as is and 100MHz channels can be supported and added from Release 17.
· MPR is sufficient for all 100MHz channels waveforms for NS_58

Candidate options:
The following items need further discussion:
· For the A-MPR, the centre frequency of 7075MHz should be also considered in addition to the first 20MHz offset from lowest boundary (5995MHz). Because, 7075MHz which correspond to NR-ARFCN of 871668  has 0MHz offset from the highest boundary. It can result in different A-MPR.
· Issue 3-2-4: NS_53/54/60 complete sub-bands A-MPR: further evaluation is needed for some waveforms
· Issue 3-2-5: NS_53/60 1000 sub-band: further evaluation is needed for some waveforms
· Issue 3-2-6: NS_54 partial sub-bands: further evaluation is needed for some waveforms

Recommendations for 2nd round: Discuss the remaining items in second round




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)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.


Enabling first 20MHz for n96 and n102
	Company
	Comments

	Qualcomm
	We tend to support Option 2 of not introducing the new raster points unless there is operator demand to use that channel.

	LG Electronics
	Preference is option 2. However, option 1 is open considering the difference of regional regulation. 

	Skyworks
	If for DL only we do not see the issue on UE side but BS may need to be involved. At least NS without OOB emissions requirements or where in-band PSD dominiates can have additional 20MHz channels.

	Apple
	Our preference is Option 1. In case UL (even as regional exception) is not agreeable we are open to drop this part.




100MHz A-MPR
	Company
	Comments

	Skyworks
	We will bring input next meeting for LPI but for new LPI/VLP evaluation, 100MHz channel should be part of the evaluation.

	
	

	
	



Summary for 2nd round 
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
	
	Status summary 

	Enabling first 20MHz for n96 and n102

	Recommended WF: Outcome is FFS. Discuss during GTW.
GTW Discussion:
Skyworks: this was actually the reason for argument to enhance the PC3. We see more NS coming. This channel is channel that WiFi can use. For us there is value for discussions.
Apple: It is beneficial to enable 20Mhz considering the regional spectrum allocation.
Charter: We support Option 1. We can consider introducing UL later. 
Ericsson: support option 2 given that we have spent a lot of effort to align the channel with WiFi. The same goal is for US. We see very limited use of 20Mhz.
Mediatek: we see the value about option 1 on DL only. For UL we can discuss it case by case.
Skyworks: we have different view on the story. When discussions happen in EU, they could not use 20MHz because WiFi does not mechanism to have different channel in the different regions. We do have additional channels. I do not agree that we cannot make 20Mhz meet the regulation.
LGE: we can support option 1. In this meeting we can compromise to DL only.
Ericsson: there are similar co-existence issue discussed in US.
Apple: enabling 20MHz is based on the alignment with channels. There is no logical.

Agreement: 
· Introduce additional channel raster points with focus on DL only. UL is only introduced when justified case by case.


	100MHz A-MPR

	Certain topics are agreeable:
· The clause 6.2F.3.3 A-MPR for NS_29 in 38.101-1 is valid as is and 100MHz channels cannot be supported. This can be added as a note in Release 17.
· The clause 6.2F.3.9 A-MPR for NS_59 in 38.101-1 is valid as is and 100MHz channels can be supported and added from Release 17.
· MPR is sufficient for all 100MHz channels waveforms for NS_58

Other topics require more input and discussion:
· For the A-MPR, the centre frequency of 7075MHz should be also considered in addition to the first 20MHz offset from lowest boundary (5995MHz). Because, 7075MHz which correspond to NR-ARFCN of 871668  has 0MHz offset from the highest boundary. It can result in different A-MPR.
· For NS_53/54/60 MPR is sufficient for all complete sub-band cases except for DFT 1RB interlace where A-MPR must be further evaluated
· For NS_53 and NS_60, 1000 sub-band allocation is in-band PSD limited
· For NS_54 partial sub-bands should not need A-MPR based on CP and DFT 1000 cases.

Recommended WF: Discuss open topics next RAN4 meeting.




Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on …
	YYY
	

	
	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	R4-2217131
	WF on NR-U PC3 requirements and MPR/A-MPR
	Charter
	To cover agreements of Topic 2

	R4-2217132
	WF on NR-U 100MHz and Channel Raster
	Apple
	To cover agreements of Topic 3



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2215351
	
	Discussion on UE RF requirements for SP and LPI
	Charter Communications, Inc

	Noted
	

	R4-2215646
	
	Update to the workplan for enhanced operation in unlicensed NR bands
	Apple
	Revised
	Work plan requires adjustment according to first round comments

	R4-2215647
	
	Update of the regulatory requirements and summary of NS values
	Apple
	Noted
	

	R4-2215648
	
	On enabling first 20MHz for bands n96 and n102
	Apple
	Noted
	

	R4-2215649
	
	Draft running CR for TR 38.849
	Apple
	Revised
	WI-Code needs to be updated

	R4-2215650
	
	On the introduction of power class fallback for shared spectrum access
	Apple
	Noted
	

	R4-2215651
	
	NR-U MPR and A-MPR for PC3
	Apple
	Noted
	

	R4-2215670
	
	Draft CR on power class fallback for shared spectrum bands
	Apple
	Postponed
	More discussion on justification for unlicensed power class fallback needed

	R4-2215671
	
	Draft running CR on enhancement for shared spectrum access
	Apple
	Revised
	WI-Code needs to be updated

	R4-2215783
	
	Discussion on NR-U PC3 UE RF requirements 
	LG Electronics
	Noted
	

	R4-2216206
	
	PC3 NRU MPR versus ACLR
	Skyworks Solutions Inc.
	Noted
	

	R4-2216871
	
	PC5 NRU UE 100MHz A-MPR for a few LPI and Std NS
	Skyworks Solutions Inc.
	Noted
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2217131
	
	WF on NR-U PC3 requirements and MPR/A-MPR
	Charter
	Agreeable
	

	R4-2217132
	
	WF on NR-U 100MHz and Channel Raster
	Apple
	Agreeable
	

	R4-2215646
	R4-2217693
	Update to the workplan for enhanced operation in unlicensed NR bands
	Apple
	Agreeable
	

	R4-2215649
	R4-2217694
	Draft running CR for TR 38.849
	Apple
	Agreeable
	

	R4-2215671
	R4-2217695
	Draft running CR on enhancement for shared spectrum access
	Apple
	Agreeable
	



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
