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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. 
Topic #1: General and Harmonisation
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304320
	Apple
	Proposal 1:	Re-use 3GPP band n102 for the LPI/VLP operation in Russian Federation.
Proposal 2:	For the LPI and VLP operation in Russian Federation, same NS flags as for Kenya can be re-used.
Proposal 3:	Endorse an updated summary of NS values for PC5 (subject for further changes).




Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1
Sub-topic description:
Open issues and candidate options before meeting:
Issue 1-1: Updated NS values 
· Proposals
· Option 1: For the LPI and VLP operation in Russian Federation, same NS flags as for Kenya can be re-used. The updated NS flag table can be agreed as shown below:
	Country
	Mode

	
	SP
	LPI
	VLP

	Region 1

	EU/CEPT
	N/A
	NS_58
	[NS_y1]

	UK
	N/A
	NS_01
	[NS_y2]

	Morocco
	N/A
	NS_01
	[NS_y2]

	UAE
	N/A
	NS_01
	N/A

	Saudi Arabia
	N/A
	NS_01
	N/A

	Kenya
	N/A
	NS_01
	[NS_y5]

	Qatar
	N/A
	NS_01
	[NS_y2]

	Jordan
	N/A
	NS_01
	[NS_y2]

	Russian Federation
	N/A
	NS_01
	[NS_y5]

	Region 2

	US
	NS_54
	NS_53
	N/A

	Canada
	NS_54
	NS_59
	[NS_y3]

	Brazil
	N/A
	NS_53
	[NS_y4]

	Peru
	N/A
	NS_53
	N/A

	Chile
	N/A
	NS_53
	N/A

	Costa Rica
	N/A
	NS_01
	[NS_y2]

	Colombia
	N/A
	NS_53
	N/A

	Dominican Republic
	N/A
	[NS_60]
	[NS_y3]

	Region 3

	South Korea
	N/A
	NS_60
	[NS_61]

	Hong Kong
	N/A
	NS_58
	[NS_y1]

	Australia
	N/A
	NS_01
	[NS_y5]

	New Zealand
	N/A
	NS_01
	[NS_y5]

	Malaysia
	N/A
	NS_01
	[NS_y2]

	Japan
	N/A
	[NS_x1]
	[NS_y6]



· Option 2: Other (Please specify)
· Recommended WF
· Agree on harmonisation proposal for LPI and VLP of Russian Federation and the updated NS summary


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

	Nokia
	We are okay adding this new information/NSs

	Charter Communications Inc.
	For the US the FCC has not finalized the VLP requirements but there is an open FNPRM that proposes -8 dbM PSD limit for VLp and 14 dBm EIRP max.  Could we define [NS_y7]  in the table for VLP to reserve this value and then remove [  ] once regulatory ruling is completed?  We can provide MPR and A-MPR analysis at a later date

	Apple
	As proponent we support Option 1


 
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

	R4-2304321
Introduction of new countries with associated NS values and A-MPR back-off
	Draft CR: 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.

	
	

	
	

	R4-2304324
R4-2304325
Adding missing requirements for NR-U Rel-16/Rel-17
	Draft CR: Clause 6.2F.3.1 specifies the additional emission requirements for network signalling values with NR-U. While the clauses for A-MPR have been correctly defined the clauses for additional requirements are empty. This CR adds the missing clauses for several network signalling values.

	
	Nokia – We are okay with these CRs

	
	



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
	Tentative agreements:
Updated NS table is acceptable.
Candidate options:
None
Recommendations for 2nd round:
No discussion required for second round.




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  

	R4-2304321
Introduction of new countries with associated NS values and A-MPR back-off
	No direct comments have been made.
Revision is required to include first and second round results from topic 2 and 3.
To be revised

	R4-2304324
R4-2304325
Adding missing requirements for NR-U Rel-16/Rel-17
	Both draft CRs can be endorsed.



Discussion on 2nd round (if applicable)

Topic #2: MPR and A-MPR related topics
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304322
	Apple
	Proposal 1: Agree on A-MPR for Japan LPI and VLP and discuss correct implementation of regulatory requirements.
Proposal 2: Discuss EU/CEPT A-MPR for Note 3 and decide on fixing the values.
Proposal 3: Agree on A-MPR for UK, Morocco, Qatar, Jordan and Malaysia.
Proposal 4: Agree on A-MPR for Brazil.
Proposal 5: Agree on A-MPR for Australia, New Zealand and Kenya.


	R4-2304610
	LG Electronics

	Proposal 1: Update Full RB allocation and Partial RB allocation with consistency between MPR and A-MPR.
Full RB allocation: 
· 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, or all RB’s in all sub-bands for wideband operation are fully allocated and sub-bands are transmitted according to configurations in Table 6.2F.2-2
Partial RB allocation: 
· 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 or when sub-bands are transmitted according to configurations in Table 6.2F.2-2

Proposal 2: Consider defining the corresponding values in modifiedMPR-Behaviour field to indicate that an earlier release UE supports band n96/n102 NS flags defined in later releases (Option 1)

Proposal 3: Specify the following UL-MIMO requirements for NR-U PC3.
· 6.2F.1D	UE maximum output power for UL MIMO
· 6.2F.2D	UE maximum output power reduction for UL MIMO

	R4-2305752
	Skyworks Solutions, Inc.
	Observation 1: Both NR and NR-U PA linearity is calibrated using the same reference waveform and the same ACLR gating of -30dBc at 1dB MPR. For NR-U, it is often found that SEM gates at ~0.1 to 0.2dB lower output power than ACLR-30dBc. It can be assumed that the 1Tx NR-U PC3 PA linearity calibration is nearly identical to the NR 1Tx PC3 PA calibration. The better PC3 PA linearity should lead to lower 1Tx PC3 MPR than the 1Tx PC5 MPR.
Due to lack of time, we are unable to present a complete set of measurements. We propose to present both 1Tx PC3 and 2Tx PC5+PC5 at next meeting to verify the following observations:
Observation 2: For 1Tx PC3, we observe that SEM requires a higher back-off at 100MHz than at 20MHz CBW. More measurements are required to study the effect of large CBW on SEM gating for 1Tx NR-U PC3 operation. Measurements are also needed to verify the 2Tx PC5+PC5 MPR results.
Observation 3: For DFT-s-OFDM fully allocated waveforms, the 1Tx NR-U PC3 MPR is systematically 0.5dB lower than the PC5 1Tx MPR except for 64QAM where a 1.5dB difference is observed. Measurements are needed to verify the both 1Tx PC3 and 1Tx PC5 MPR for fully allocated DFT-s-OFDM 64QAM waveforms.
Observation 4: For CP-OFDM QPSK and 16QAM, additional measurements are needed to verify if the 1Tx PC5 MPR exceptions at 100MHz CBW are also needed for 1Tx PC3. In any case, these configurations should be carefully studied for 2Tx PC5+PC5.



Open issues summary
Moderator’s note: This shall be a reminder that discussion on NR-U ULCA for NS_53 and NS_54 is treated in AI 4.1.1.2 (NR_Basket_1). The topic has been moved to Rel-18 basket not being part of block approval due to agreement made in RAN4#106 (R4-2303484).

Sub-topic 2-1: Japan
Sub-topic description:
Open issues and candidate options before meeting:
Issue 2-1-1: Japan LPI and VLP A-MPR
· Proposals
· Option 1: Agree on A-MPR for power class 5
	Pre-coding
	Modulation
	RB Allocation (Note 2)
	RB Allocation 
(Note 3, Note 4)

	
	
	Full/Partial
	Full (dB)
	Partial (dB)

	DFT-s-OFDM
	PI/2 BPSK4
	See Table PC5 MPR
	≤ 2.0
	≤ 3.0

	
	QPSK
	
	≤ 2.5
	≤ 3.5

	
	16 QAM
	
	≤ 3.0
	≤ 3.5

	
	64 QAM
	
	≤ 3.5
	≤ 4.5

	
	256 QAM
	
	≤ 5.0
	≤ 5.5

	CP-OFDM
	QPSK
	
	≤ 4.5
	≤ 5.0

	
	16 QAM
	
	≤ 4.5
	≤ 5.5

	
	64 QAM
	
	≤ 5.5
	≤ 5.5

	
	256 QAM
	
	≤ 7.0
	≤ 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 and NOTE 4.
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 for 20 MHz channels centered at the nearest NR-ARFCN corresponding to [6415 MHz],  40 MHz channels centered at the nearest NR-ARFCN corresponding to [6405 MHz] and 80 MHz channels centered at the nearest NR-ARFCN corresponding to [6385 MHz].
NOTE 5:	Applicable to Pi/2-BPSK modulation when IE powerBoostPi2BPSK is set to 0.
NOTE 6:   Channel bandwidth sizes of 60MHz and 100MHz are not applicable for this network signalling.



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

Issue 2-1-2: Japan regulatory requirements
· Proposals
· Option 1: Implement requirements for Japan LPI and VLP as shown below:
[image: Table

Description automatically generated]
· Option 2: Others (Please specify)
· Recommended WF
· Discuss whether regulatory requirements for Japan LPI and VLP are captured correctly and implement requirements.

Sub-topic 2-2: EU/CEPT and Hong Kong
[bookmark: specType1][bookmark: specNumber]The PC5 VLP A-MPR proposal for EU/CEPT and Hong Kong have been agreed and are implemented in TR 38.849. Inconsistencies are found for RB allocations with Note 3. For 16QAM and 64QAM CP-OFDM the Partial allocations have less power back-off allowance then Full allocations.
	Pre-coding
	Modulation
	RB Allocation (Note 2)
	RB Allocation (Note 3)

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

	DFT-s-ODFM
	Pi/2 BPSK4
	≤ 12
	≤ 14
	≤ 8
	≤ 10

	
	QPSK
	≤ 12
	≤ 14
	≤ 8
	≤ 10

	
	16 QAM
	≤ 12
	≤ 15
	≤ 9
	≤ 10

	
	64 QAM
	≤ 12
	≤ 15
	≤ 11
	≤ 11

	
	256 QAM
	≤ 13
	≤ 15
	≤ 13
	≤ 14

	CP-OFDM
	QPSK
	≤ 13
	≤ 15
	≤ 10
	≤ 10

	
	16 QAM
	≤ 13
	≤ 15
	≤ 11
	≤ 10

	
	64 QAM
	≤ 13
	≤ 15
	≤ 13
	≤ 12

	
	256 QAM
	≤ 15
	≤ 15
	≤ 15
	≤ 15

	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 20 MHz channels centered at the nearest NR-ARFCN corresponding to 5955 MHz, 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 3:	Applicable for all valid channels other than those enumerated under NOTE 2.
NOTE 4:	Applicable to Pi/2-BPSK modulation when IE powerBoostPi2BPSK is set to 0.


 
Issue 2-2-1: Correction of PC5 A-MPR values for Note 3
· Proposals
· Option 1: Increase values for partial allocations to match full allocation.
· Option 2: Re-evaluate values for next meeting.
· Option 3: Other (Please specify)
· Recommended WF
· TBA

Issue 2-2-2: EU/CEPT and Hong Kong regulatory requirements
· Proposals
· Option 1: Discuss whether regulatory requirements for EU/CEPT and Hong Kong are captured correctly and implement requirements
[image: Table
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· Option 2: Other (Please specify)
· Recommended WF
· Discuss whether regulatory requirements for EU/CEPT and Hong Kong are captured correctly and implement requirements.

Sub-topic 2-3: UK, Morocco, Qatar, Jordan and Malaysia
A dedicated table for VLP A-MPR suited for UK, Morocco, Qatar, Jordan and Malaysia has not been proposed previously. All those regions have in common that there are no special out-of-band requirements. The maximum PSD requirement is 11dBm/MHz and maximum output power is limited to 14dBm.
Issue 2-3: Correction of A-MPR values for Note 3
· Proposals
· Option 1: The maximum PSD requirement of 11dBm/MHz is not a limiting factor. Therefore, a flat 6dB power back-off for 14dBm maximum output power is sufficient. The proposed table for PC5 is provided below:
	Pre-coding
	Modulation
	RB Allocation

	
	
	Full2 (dB)
	Partial3 (dB)

	DFT-s-ODFM
	Pi/2 BPSK4
	≤ 6.0
	≤ 6.0

	
	QPSK
	≤ 6.0
	≤ 6.0

	
	16 QAM
	≤ 6.0
	≤ 6.0

	
	64 QAM
	≤ 6.0
	≤ 6.0

	
	256 QAM
	≤ 6.0
	≤ 6.0

	CP-OFDM
	QPSK
	≤ 6.0
	≤ 6.0

	
	16 QAM
	≤ 6.0
	≤ 6.0

	
	64 QAM
	≤ 6.0
	≤ 6.0

	
	256 QAM
	≤ 6.5
	≤ 7.0

	NOTE 1:	The A-MPR shall apply to all SCS in all active 20 MHz sub-bands contiguously allocated in the channel.  The MPR applies to interlaced allocations with uplink resource allocation type 2 as specified in TS 38.214 [10].
NOTE 2:	Full RB 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 sub-bands are transmitted according to configuration A in Table 6.2F.2-2.
NOTE 3:	Partial RB allocation A-MPR applies when one or more RB’s in one or more sub-bands are not allocated or when the transmitted sub-bands for wideband operation are transmitted according to configuration B in Table 6.2F.2-2.
NOTE 4:	Applicable to Pi/2-BPSK modulation when IE powerBoostPi2BPSK is set to 0.



· Option 2: Re-evaluate values for next meeting.
· Option 3: Other (Please specify)
· Recommended WF
· TBA
Sub-topic 2-4: Canada and Dominican Republic
Issue 2-4: PC5 VLP A-MPR suited for Canada and Dominican Republic
· Proposals
· Option 1: Agree on the following values:
	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
	≤ 16.0
	≤ 18.5
	≤ 12.5
	≤ 15.5
	≤ 11.0
	≤ 14.0
	≤ 9.5
	≤ 12.5
	≤ 8.5
	≤ 11.5

	
	QPSK
	≤ 16.0
	≤ 18.5
	≤ 12.5
	≤ 15.5
	≤ 11.0
	≤ 14.0
	≤ 9.5
	≤ 12.5
	≤ 8.5
	≤ 11.5

	
	16 QAM
	≤ 16.0
	≤ 18.5
	≤ 12.5
	≤ 15.5
	≤ 11.0
	≤ 14.0
	≤ 9.5
	≤ 12.5
	≤ 8.5
	≤ 11.5

	
	64 QAM
	≤ 16.0
	≤ 18.5
	≤ 12.5
	≤ 15.5
	≤ 11.0
	≤ 14.0
	≤ 9.5
	≤ 12.5
	≤ 8.5
	≤ 11.5

	
	256 QAM
	≤ 16.0
	≤ 18.5
	≤ 12.5
	≤ 15.5
	≤ 11.0
	≤ 14.0
	≤ 9.5
	≤ 12.5
	≤ 8.5
	≤ 11.5

	CP-OFDM
	QPSK
	≤ 16.0
	≤ 18.5
	≤ 12.5
	≤ 15.5
	≤ 11.0
	≤ 14.0
	≤ 9.5
	≤ 12.5
	≤ 8.5
	≤ 11.5

	
	16 QAM
	≤ 16.0
	≤ 18.5
	≤ 12.5
	≤ 15.5
	≤ 11.0
	≤ 14.0
	≤ 9.5
	≤ 12.5
	≤ 8.5
	≤ 11.5

	
	64 QAM
	≤ 16.0
	≤ 18.5
	≤ 12.5
	≤ 15.5
	≤ 11.0
	≤ 14.0
	≤ 9.5
	≤ 12.5
	≤ 8.5
	≤ 11.5

	
	256 QAM
	≤ 16.0
	≤ 18.5
	≤ 12.5
	≤ 15.5
	≤ 11.0
	≤ 14.0
	≤ 9.5
	≤ 12.5
	≤ 8.5
	≤ 11.5

	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.
NOTE 2:	Applicable to Pi/2-BPSK modulation when IE powerBoostPi2BPSK is set to 0.



· Option 2: Other (Please specify)
· Recommended WF
· TBA
Sub-topic 2-5: Brazil
Issue 2-5: PC5 VLP A-MPR for Brazil
· Proposals
· Option 1: Agree on the following values:
	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
	≤ 13.0
	≤ 15.5
	≤ 9.5
	≤ 12.5
	≤ 8.0
	≤ 11.0
	≤ 6.5
	≤ 9.5
	≤ 6.0
	≤ 8.5

	
	QPSK
	≤ 13.0
	≤ 15.5
	≤ 9.5
	≤ 12.5
	≤ 8.0
	≤ 11.0
	≤ 6.5
	≤ 9.5
	≤ 6.0
	≤ 8.5

	
	16 QAM
	≤ 13.0
	≤ 15.5
	≤ 9.5
	≤ 12.5
	≤ 8.0
	≤ 11.0
	≤ 6.5
	≤ 9.5
	≤ 6.0
	≤ 8.5

	
	64 QAM
	≤ 13.0
	≤ 15.5
	≤ 9.5
	≤ 12.5
	≤ 8.0
	≤ 11.0
	≤ 6.5
	≤ 9.5
	≤ 6.0
	≤ 8.5

	
	256 QAM
	≤ 13.0
	≤ 15.5
	≤ 9.5
	≤ 12.5
	≤ 8.0
	≤ 11.0
	≤ 6.5
	≤ 9.5
	≤ 6.0
	≤ 8.5

	CP-OFDM
	QPSK
	≤ 13.0
	≤ 15.5
	≤ 9.5
	≤ 12.5
	≤ 8.0
	≤ 11.0
	≤ 6.5
	≤ 9.5
	≤ 6.0
	≤ 8.5

	
	16 QAM
	≤ 13.0
	≤ 15.5
	≤ 9.5
	≤ 12.5
	≤ 8.0
	≤ 11.0
	≤ 6.5
	≤ 9.5
	≤ 6.0
	≤ 8.5

	
	64 QAM
	≤ 13.0
	≤ 15.5
	≤ 9.5
	≤ 12.5
	≤ 8.0
	≤ 11.0
	≤ 6.5
	≤ 9.5
	≤ 6.0
	≤ 8.5

	
	256 QAM
	≤ 13.0
	≤ 15.5
	≤ 9.5
	≤ 12.5
	≤ 8.0
	≤ 11.0
	≤ 6.5
	≤ 9.5
	≤ 6.0
	≤ 8.5

	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.
NOTE 2:	Applicable to Pi/2-BPSK modulation when IE powerBoostPi2BPSK is set to 0.



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

Sub-topic 2-6: Australia, New Zealand and Kenya
Issue 2-6: PC5 VLP A-MPR for Australia, New Zealand and Kenya
· Proposals
· Option 1: Agree on the following values:
	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
	≤ 7.0
	≤ 9.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	QPSK
	≤ 7.0
	≤ 9.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	16 QAM
	≤ 7.0
	≤ 9.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	64 QAM
	≤ 7.0
	≤ 9.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	256 QAM
	≤ 7.0
	≤ 9.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	CP-OFDM
	QPSK
	≤ 7.0
	≤ 9.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	16 QAM
	≤ 7.0
	≤ 9.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	64 QAM
	≤ 7.0
	≤ 9.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	256 QAM
	≤ 7.0
	≤ 9.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	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 2: Other (Please specify)
· Recommended WF
· TBA

Sub-topic 2-7: Full/Partial RB allocation
In Rel-17, Full RB allocation and Partial RB allocation were noted in MPR/A-MPR requirements. The application of Full RB allocation and Partial RB allocation might not be consistent with MPR and A-MPR depending on NS values.
Issue 2-7: Update Full and Partial RB allocations description
· Proposals
· Option 1: Update Full and Partial RB allocations
· Full RB allocation: 
· 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, or all RB’s in all sub-bands for wideband operation are fully allocated and sub-bands are transmitted according to configurations in Table 6.2F.2-2
· Partial RB allocation: 
· 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 or when sub-bands are transmitted according to configurations in Table 6.2F.2-2
· Update of Full/Partial RB description needs to be checked to guarantee sufficient MPR/A-MPR
· Option 2: Other (Please specify)
· Recommended WF
· Discuss whether updated description can be accepted and MPR/A-MPR remains sufficient.

Sub-topic 2-8: Further discussion on NR-U PC3 MPR
A simple comparison of the specified 1Tx PC3 MPR for NR vs the WF [1] 1Tx PC3 MPR for NR-U shows that, despite using a near identical power amplifier (PA) linearity calibration, the DFT-s-OFDM QPSK NR-U MPR for fully allocated waveforms is either equal or greater than the NR 1Tx PC3. Further comparison with NR-U 1Tx PC5 also reveals inconsistencies.
1) in orange, for the case of DFT-s-OFDM Pi/2 BPSK, the NR-U PC3 MPR is 1dB greater than the NR PC3 MPR,
2) in yellow, for the case of DFT-s-OFDM QPSK, the NR-U PC3 MPR is equal to the NR MPR PC3,
3) in grey, for the case of DFT-s-OFDM 64QAM, the NR-U PC3 MPR is only 0.5dB higher than the 16QAM MPR, while for NR-U PC5 there is a 1.5dB difference between 16QAM and 64QAM MPR,
4) in blue, for the case of CP-OFDM QPSK and 16QAM, the 100MHz exceptions MPR are not proposed in R4-2300937.
[bookmark: _Ref127485572]Table: 1Tx NR-U PC3 [1] vs 1Tx NR PC3 MPR (TS 38.101-1)
	Pre-coding
	Modulation
	NR-U 1Tx PC3 RB Allocation
	NR 1Tx PC3 MPR
	NR-U 1Tx PC5 MPR

	
	
	Full2 (dB)
	Partial3 (dB)
	Outer RB allocations
	Full2 (dB)
	Exception for 100MHz Full5 (dB)

	DFT-s-ODFM
	Pi/2 BPSK4
	≤ 1.0
	≤ 1.5
	0
	≤ 1.5
	

	
	QPSK
	≤ 1.0
	≤ 2.0
	≤ 1
	≤ 1.5
	

	
	16 QAM
	≤ 1.5
	≤ 2.5
	≤ 2
	≤ 2.0
	

	
	64 QAM
	≤ 2.0
	≤ 3.0
	≤ 2.5
	≤ 3.5
	

	
	256 QAM
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 5.0
	

	CP-OFDM
	QPSK
	≤ 2.0
	≤ 3.5
	≤ 3.0
	≤ 3.5
	≤ 4.5

	
	16 QAM
	≤ 2.5
	≤ 3.5
	≤ 3.0
	≤ 4.0
	≤ 4.5

	
	64 QAM
	≤ 4.0
	≤ 4.5
	≤ 3.5
	≤ 5.5
	

	
	256 QAM
	≤ 6.5
	≤ 6.5
	≤ 6.5
	≤ 7.0
	

	NOTE 1:	The MPR shall apply to all SCS in all active 20 MHz sub-bands contiguously allocated in the channel.  The MPR applies to interlaced allocations with uplink resource allocation type 2 as specified in TS 38.214 [10].
NOTE 2:	Full RB allocation 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 sub-bands are transmitted according to configuration A in Table 6.2F.2-2.
NOTE 3:	Partial RB allocation MPR applies when one or more RB’s in one or more sub-bands are not allocated or when the transmitted sub-bands for wideband operation are transmitted according to configuration B in Table 6.2F.2-2.
NOTE 4:	Applicable to Pi/2-BPSK modulation when IE powerBoostPi2BPSK is set to 0.
NOTE 5:	Exception for 100MHz Full RB allocation MPR applies when all RB’s in all sub-bands for 100MHz wideband operation are fully allocated and sub-bands are transmitted according to configuration [B] in Table 6.2F.2-2.



Issue 2-8-1: NR-U PC3 MPR values
· Proposals
· Option 1: Further discuss observed inconsistencies between regular and NR-U PC3 MPR
· Option 2: Other (Please specify)
· Recommended WF
· Discuss whether action on observed inconsistencies between regular and NR-U PC3 MPR is required.

Issue 2-8-2: NR-U PC3 MPR SEM/ACLR gating
· Proposals
· Option 1: It is proposed to come back at meeting #107 to further investigate the effect of larger CBW on SEM/ACLR gating.
· Option 2: Other (Please specify)
· Recommended WF
· Finalise all concerns on MPR by discussing SEM and ACLR gating next meeting.


Companies views’ collection for 1st round 
Open issues 
Sub topic 2-1: Japan 
	Company
	Comments

	Apple
	Issue 2-1-1: Japan LPI and VLP A-MPR
As proponent we support Option 1.
Issue 2-1-2: Japan regulatory requirements
Option 1

	
	


 
Sub topic 2-2: EU/CEPT and Hong Kong 
	Company
	Comments

	Apple
	Issue 2-2-1: Correction of PC5 A-MPR values for Note 3
Option 1 and Option 2 is fine for us.
Issue 2-2-2: EU/CEPT and Hong Kong regulatory requirements
Option 1

	
	


 
Sub topic 2-3: UK, Morocco, Qatar, Jordan and Malaysia 
	Company
	Comments

	Apple
	Issue 2-3: Correction of A-MPR values for Note 3
Option 1

	
	


 
Sub topic 2-4: Canada and Dominican Republic
	Company
	Comments

	Apple
	Issue 2-4: PC5 VLP A-MPR suited for Canada and Dominican Republic
Option 1

	
	


 
Sub topic 2-5: Brazil 
	Company
	Comments

	Apple
	Issue 2-5: PC5 VLP A-MPR for Brazil
Option 1

	
	


 
Sub topic 2-6: Australia, New Zealand and Kenya 
	Company
	Comments

	Apple
	Issue 2-6: PC5 VLP A-MPR for Australia, New Zealand and Kenya
Option 1

	
	


 
Sub topic 2-7: Full/Partial RB allocation
	Company
	Comments

	LGE
	As proponent company, Option 1 is supported.

	Skyworks
	Issue 2-7: The inconsistent definitions of Full and Partial is somehow the result of the incremental steps made in specifying the NR-U requirements throughout Rel-17. Most of these inconsistencies were resolved in CR R4-2220527, and we agree further improvements are needed for this issue.
we have 2 questions for clarification: 
Q1: Is Option 1 wording intended only for the footnotes of PC5 MPR Table 6.2F.2-1? If not, we would like to suggest we use round 2 to establish a more generic definition that can be applied across all existing MPR tables (single carrier, UL-CA), all existing A-MPR tables, and all future tables so that the definition becomes future proof and inconsistencies are resolved.
Q2: Could the proponents explain the meaning of “but” in the partial RB allocation proposal? 

	LGE
	For Q1/Q2 of Skyworks,
Q1 : Original intention is only for PC5. However, we’re fine with Skyworks’ suggestion.
Q2 : Actually,  we referred ‘but’ in the existing note in A-MPR (e.g Table 6.2F.3.3-1). 
FYI, we captured all Notes for Full/Partial RB from R4-2300951 as follows.
Full RB allocation is,
· when all RB’s in a 20 MHz channel or all RB’s in all sub-bands for wideband operation are fully allocated and sub-bands are transmitted according to configuration A in Table 6.2F.2-2 (MPR)
· when all RB’s in all sub-bands for 100MHz wideband operation are fully allocated and sub-bands are transmitted according to configuration [B] in Table 6.2F.2-2 (MPR)
· 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 (A-MPR)
Partial RB allocation is, 
· when one or more RB’s in one or more sub-bands are not allocated or when the transmitted sub-bands for wideband operation are transmitted according to configuration B in Table 6.2F.2-2 (MPR)
· 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 (A-MPR)
· 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 (A-MPR)


	Apple
	We are fine with streamlining/re-wording the definitions as long as requirements are not altered.


 
Sub topic 2-8: Further discussion on NR-U PC3 MPR 
	Company
	Comments

	LGE
	Issue 2-8-1/2
We would like to keep the agreed MPR values in the last meeting.

	Skyworks
	Issue 2-8-1/ Issue 2-8-2:
We would like to apologize for not being able to present measurement data at previous meeting and only a partial data at this meeting. A full data set has been collected this week for both 1Tx PC3 and 2Tx PC5+PC5. So, we would like to come-back at next meeting with exhaustive measurement results to cross check these inconsistencies. We also have concerns that perhaps not all of the PC5 worse-case waveforms have been assessed for PC3. For example, we were not able to find any justification explaining why are the PC5 100MHz CP-OFDM exception case B not needed for PC3. 

	Apple
	The current values have been created by combining multiple company inputs and discussion over several meetings. Still, there might be overlooked issues. We are fine with adjusting the values if measurements and evaluation reveal that the current values require tweaking.


 


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
Japan LPI and VLP A-MPR
	Tentative agreements:
A-MPR and emission requirements can be implemented as proposed.
Candidate options:
None
Recommendations for 2nd round:
No second round discussion required

	Sub-topic#2
EU/CEPT and Hong Kong
	Tentative agreements:
The proposal of either increasing values of Partial Allocations to meet Full allocations are acceptable as well as re-evaluation of concerning A-MPR values.
Implementation of proposed emission requirements seems agreeable.
Candidate options:
Way forward: If companies provide re-evaluation next meeting, then discuss the new proposals otherwise increase values of Partial Allocations to meet Full allocations next meeting.
Recommendations for 2nd round:
No second round discussion required

	Sub-topic#3
UK, Morocco, Qatar, Jordan and Malaysia
	Tentative agreements:
Option 1 is acceptable. 
Candidate options:
None
Recommendations for 2nd round:
No second round discussion required

	Sub-topic#4
Canada and Dominican Republic
	Tentative agreements:
Option 1 is acceptable. 
Candidate options:
None
Recommendations for 2nd round:
No second round discussion required

	Sub-topic#5
Brazil

	Tentative agreements:
Option 1 is acceptable. 
Candidate options:
None
Recommendations for 2nd round:
No second round discussion required

	Sub-topic#6
Australia, New Zealand and Kenya

	Tentative agreements:
Option 1 is acceptable. 
Candidate options:
None
Recommendations for 2nd round:
No second round discussion required:

	Sub-topic#7
Full/Partial RB allocation
	Tentative agreements:
Use proposed text as starting point.

Recommendations for 2nd round:
Finalise open issue during second round

	Sub-topic#8
Further discussion on NR-U PC3 MPR
	Tentative agreements:
Agreed MPR is the baseline and changes are considered in case issues are identified.
Candidate options:
Check next meeting with further measurement/simulation input if issues exist with agreed MPR.
Recommendations for 2nd round:
Further discuss potential issues



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”.

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

	R4-2304326
	Apple
	Proposal 1:	As a baseline approach, a UE will support (at least) those NR-U NS flags that are defined in the corresponding release supported by the UE.
Proposal 2:	Consider defining the corresponding values in modifiedMPR-Behaviour field to indicate that an earlier release UE supports band n96/n102 NS flags defined in later releases.
Proposal 3:	Introduce separate values in modifiedMPR-Behaviour field to indicate support of the NS flags introduced in Rel-17 and Rel-18.


	R4-2304610
	LG Electronics

	Proposal 1: Update Full RB allocation and Partial RB allocation with consistency between MPR and A-MPR.
Full RB allocation: 
· 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, or all RB’s in all sub-bands for wideband operation are fully allocated and sub-bands are transmitted according to configurations in Table 6.2F.2-2
Partial RB allocation: 
· 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 or when sub-bands are transmitted according to configurations in Table 6.2F.2-2

Proposal 2: Consider defining the corresponding values in modifiedMPR-Behaviour field to indicate that an earlier release UE supports band n96/n102 NS flags defined in later releases (Option 1)

Proposal 3: Specify the following UL-MIMO requirements for NR-U PC3.
· 6.2F.1D	UE maximum output power for UL MIMO
6.2F.2D	UE maximum output power reduction for UL MIMO

	R4-2304940
	Nokia, Nokia Shanghai Bell
	Observation 1: The NS extension is introduced from Rel-17 by RAN2.
Observation 2: The additional NS value range usable by RAN4 is 8 to 39.
Observation 3: RAN2 asks RAN4 if reusing the 8-bit modifiedMPR-Behavior capability is acceptable to indicate support for the extended NS range (i.e. NR-NS-ExtendedList).
Proposal 1: RAN4 shall respond to RAN2 that the existing modifiedMPR-Behavior capability can be re-used for indicating UE capability in supporting the extended range of NS values (i.e. NR-NS-ExtendedList).




Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1: Extended range of NS values
One of the open issues from the previous RAN WG4 discussions was a technical aspect on how a UE belonging to the earlier release can implement NS flags from later releases and how the network can know about it so that the right NS flags can be signalled. The modifiedMPR-Behavior IE could be used to indicate support for new NS flags.
Summary of the shared access spectrum bands with associated NS flags.
	Band
	Rel-16
	Rel-17
	Rel-18

	n96
	NS_53, NS_54
	NS_59, NS_60, NS_61
	NS_y3, NS_y4

	n102
	
	NS_58
	NS_y1, NS_y2, NS_y5



Issue 3-1-1: Indicate support of newer NS flags with modifiedMPR-Behavior IE
· Proposals
· Option 1: Consider defining the corresponding values in modifiedMPR-Behaviour field to indicate that an earlier release UE supports band n96/n102 NS flags defined in later releases. Separate values in modifiedMPR-Behaviour field are introduced to indicate support of the NS flags introduced in Rel-17 and Rel-18
· Option 2: Other (Please specify)
· Recommended WF
· Discuss the use of modifiedMPR-Behavior IE to indicate that an earlier release UE supports band n96/n102 NS flags defined in later releases

Issue 3-1-2: LS Response to RAN2 on use of modifiedMPR-Behavior capability
· Proposals
· Option 1: RAN4 shall respond to RAN2 that the existing modifiedMPR-Behavior capability can be re-used for indicating UE capability in supporting the extended range of NS values (i.e. NR-NS-ExtendedList).
· Option 2: Other (Please specify)
· Recommended WF
· TBA

Sub-topic 3-2: UL-MIMO requirements for NR-U PC3
UL-MIMO is currently missing in NR-U PC3. In order to enable UL-MIMO the following requirements would need to be specified: 
[image: Table
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Issue 3-2: Introduce UL-MIMO requirements for NR-U PC3
· Proposals
· Option 1: Yes. UL-MIMO requirements for NR-U PC3 shall be introduced. Affected clauses are 6.2F.1D and 6.2F.2D.
· Option 2: No. Do not introduce requirements.
· Recommended WF
· Discuss whether and how UL-MIMO requirements for NR-U PC3 shall be introduced to Rel-18


Companies views’ collection for 1st round 
Open issues 
Sub topic 3-1: Extended range of NS values 
	Company
	Comments

	Nokia
	Issue 3-1-1: We support option 1
Issue 3-1-2: We support option 1

	LGE
	Issue 3-1-2: Support Option 1.

	Apple
	Issue 3-1-1: Option 1
Issue 3-1-2: Option 1

	Ericsson
	Issue 3-1-1: 
Option 2: the conditions under which this is needed should be discussed further before asking RABN2 to make changes. The modified MPR behavior is only available in after capability exchange and cannot determine the NS values indicated by the network in system information (if that is the intention). For NS values, the field can be used for mobility to make sure that the network configures the UE with the correct NS (only one sent in that case).  The original intention was to indicate to the network that the UE supports an MPR change (or A-MPR change for an existing NS) made in a later release than the UE indicates in its capability.
A clarification would be beneficial, apologies if we have misunderstood the problem.
Issue 3-1-2: the conditions under which this is needed should be discussed further before sending an LS to RAN2.  


 
Sub topic 3-2: UL-MIMO requirements for NR-U PC3 
	Company
	Comments

	Nokia
	We are okay with option 1

	LGE
	Support Option 1

	Skyworks
	For sub-clause 6.2F.1D: agree that UL MIMO PC3 requirements should be captured in Table 6.2F.1D-1. However, it is not clear what is the intention of Note 2 attached to band n102. Is this a typo?
For sub-clause 6.2F.2D: agree with option 1, suggest a slight editorial change to add “… and in …” in modified sentence “ … is specified in Table 6.2F.2-1 for power class 5, and in Table 6.2F.2-3 and Table 6.2F.2-4 for power class 3.”

	LGE
	To Skyworks,
Yes, Note 2 is typo.
We’re fine with ‘for power class 5, and in Table 6.2F.2-3 and Table 6.2F.2-4 for power class 3

	Apple
	We are fine with option 1 also the proposed tweaks from Skyworks are ok.


 
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

	R4-2304611
NR-U PC3 UL-MIMO
	Draft CR: UL-MIMO for NR-U PC3 is necessary to be specified In Rel-18.
Introduce UL-MIMO requirements for NR-U PC3 on top of the endorsed draft CR (R4-2303482).
· 6.2F.1D	UE maximum output power for UL MIMO
· 6.2F.2D	UE maximum output power reduction for UL MIMO

	
	Nokia: Ok with the draftCR 

	
	LGE : OK as proponent company

	
	Skyworks: Thank you for this CR. See comments of issue 3-2: Note 2 needs to be clarified in Table 6.2F.1D, editorial changes are recommended for change #2 sentences. 

	
	LGE : OK with Skyworks’ comment.
To Moderator, could do you request the revision number for it?

	R4-2305648
Response LS on extending the maximum range for NS values
	Response LS on extending the maximum range for NS values
Response to:	R2-2302257 (Response to LS on extending the maximum range for NS values)

	
	Nokia: We are fine with this draft as a starting point. One question is a bit of clarification on what the understanding is of the following “assumption that the corresponding CRs can be implemented even to the Rel-16 specifications” from the draft LS. Are RAN4 asking if the change will be added from Rel-16 or Rel-17 specification by RAN2 or if RAN4 shall implement the change from Rel-16 or Rel-17 specification.

	
	Apple: Thank you Nokia for the comment. The understanding is that RAN2 will implement the changes for NS extension at least in Rel-17 and RAN4 can apply the corresponding changes also at least from Rel-17. Will upload a draft LS document for collecting and refining wording in second round. 

	
	Ericsson: see comments to sub-topic 3-1



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
Extended range of NS values
	Majority companies are fine with defining corresponding values in modifiedMPR-Behaviour field to indicate that an earlier release UE supports band n96/n102 NS flags defined in later releases. One company has concerns with this approach and asks for clarification on the  use case of the indication.
Tentative agreements:
None
Recommendations for 2nd round:
Clarify use case and handling from network side if UE indicates NS flags support with modified MPR-Behaviour bits and discuss content of LS.

	Sub-topic #1
UL-MIMO requirements for NR-U PC3
	Companies are fine with finalising requirements for MIMO.

Recommendations for 2nd round:
Use draft CRs as basis and implement changes according to first round discussion.




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  

	R4-2304611
NR-U PC3 UL-MIMO
	To be revised

	R4-2305648
Response LS on extending the maximum range for NS values
	To be revised



Discussion on 2nd round (if applicable)


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

	
	WF on NR-U enhancement topics
	Apple
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-23xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2304320
	
	Update of the regulatory requirements and summary of NS values

	Apple
	Noted
	

	R4-2304321
	
	Introduction of new countries with associated NS values and A-MPR back-off
	Apple
	Noted
	

	R4-2304322
	
	On open NR-U topics
	Apple
	Noted
	

	R4-2304323
	
	draft CR: Rolling CR covering the agreed changes for NR-U
	Apple
	Revised
	

	R4-2304324
	
	draft CR: Adding missing requirements for NR-U Rel-16
	Apple
	Endorsed
	

	R4-2304325
	
	draft CR: Adding missing requirements for NR-U Rel-17
	Apple
	Endorsed
	

	R4-2304326
	
	Further considerations on extending the maximum range for NS values
	Apple
	Noted
	

	R4-2304610
	
	NR-U PC3 UE RF requirements
	LG Electronics
	Noted
	

	R4-2304611
	
	draft CR on NR-U PC3 UL-MIMO
	LG Electronics
	Revised
	

	R4-2304940
	
	Discussion on NS extension for NR-U
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2305648
	
	[draft] Response LS on extending the maximum range for NS values
	Apple
	Revised
	

	R4-2305752
	
	Preliminary verification of NR-U 1Tx PC3 MPR
	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

	R4-23xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-23xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-23xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
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6.5F.3.3.9 Requirements for network signalling value “NS_y1”

‘When "NS_y1" is indicated in the cell, the power of any UE emission for channels assigned within 5945-6425 MHz
shall not exceed the levels specified in Table 6.5F.3.3.9-1. These requirements also apply for frequency ranges that are
less than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.

Table 6.5F.3.3.9-1: Additional requirements
Frequency band Channel bandwidth / Measurement
(MHz) Spectrum emission limit bandwidth
(dBm)
87.5<f<118 -54 100 kHz
174 < <230 -54 100 kHz
470 <f<694 -54 100 kHz
<5935 -45 1 MHz
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6.2F.1D UE maximum oufput power for UL MIMO

Table 6.2F.1D-1 UE Power Class for UL MIMO in closed loop spatial multiplexing scheme

NR Class 1 | Tolerance | Class2 | Tolerance | Class 3 | Tolerance Class 5 Tolerance
band (dBm) (dB) (dBm) (dB) (dBm) (dB) (dBm) (dB)
n46 23 +2/-3 20 +2/-3
n96 23 +2/-3 20 +2/-3
n102 232 +2/-3 20 +2/-3
NOTE 1: Powerclass 5 is default power class unless otherwise stated.

6.2F.2D UE maximum output power reduction for UL MIMO

For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the allowed Maximum Power
Reduction (MPR) for the maximum output power in Table 6.2F.1D-1 is specified in Table 6.2F.2-1 for power class 5.
Table 6.2F.2-3 and Table 6.2F.2-4 for power class 3. The requirements shall be met with UL MIMO configurations
defined in Table 6.2D.1-2. For UE supporting UL MIMO, the maximum output power is defined as the sum of the
maximum output power from both UE antenna connectors.

For UE supporting uplink full power transmission (ULFPTx) for UL MIMO, the allowed MPR for the maximum output
power in Table 6.2F.1D-1 is specified in Table 6.2F.2-1 for power class 5, Table 6.2F.2-3 and Table 6.2F.2-4 for power
class 3, and the requirements shall be met with the PUSCH configurations specified in Table 6.2D.1-3, based upon UE’s
support of uplink full power transmission mode.

The same MPR requirements shall be applicable to UE with 1-layer UL MIMO transmission (either with or without

'ULPFTx) as with the UL MIMO configurations of using 2-layer UL MIMO transmission with codebook of L[l 0:|.

J210 1
For the UE maximum output power modified by MPR, the power limits specified in clause 6.2D.4 apply.
If UE is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single
antenna port codebook based transmission, the requirements in clause 6.2F.2 apply for the power class as indicated by the
ue-PowerClass field in capability signaling.
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6.5F.3.3.8 Requirements for network signalling value “NS_x1" or “NS_y6”

‘When "NS_x1" or “NS_y6” is indicated in the cell, the power of any UE emission for channels assigned within 5945-
6425 MHz shall not exceed the levels specified in Table 6.5F.3.3.8-1. These requirements also apply for frequency
ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.

Table 6.5F.3.3.8-1: Additional requirements

Frequency band Channel bandwidth / Measurement
(MHz) Spectrum emission limit bandwidth
(dBm)
f <5925 -27 1 MHz
6425 <f<X -13 1 MHz
X=f -19 1 MHz

Note 1: In case of NS_x1 the parameter X is defined as 6435.9MHz for 20MHz channel,
6440.1MHz for 40MHz channel, and 6440.4MHz for 80MHz.

Note 2: In case of NS_y6 the parameter X is defined as 6425.5MHz for 20MHz channel,
6425.4MHz for 40MHz channel, and 6425.2MHz for 80MHz.

ACLR is specified for the first adjacent channel (ACLR1) which centre frequency is £CBW from assigned channel
centre and for the 2° adjacent channel (ACLR2) which centre frequency is +2*CBW from assigned channel centre.
The assigned channel power and ACLR1/ACLR?2 are measured with rectangular filters with measurement bandwidth
of CBW.

Instead of the general ACLR requirement in clause 6.5.2.4 and 6.5F.2.4.1, if the measured adjacent channel power is
greater *then the ACLR shall be higher than the value specified in Table 6.5F.3.3.10-2.

Table 6.5F.3.3.10-2: Shared spectrum channel access ACLR requirement

ACLR1 | ACLR2
Spectrum emission limit (dB) 25 40





