3GPP TSG-RAN WG4 Meeting # 106												R4-2302811
Athens, Greece, 27 February – 03 March, 2023

Agenda item:			8.31.6
Source:	Moderator (Apple)
Title:	Topic summary for [106][118] NR_unlic_enh
Document for:	Information
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
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300337
	Apple
	The rolling draft CR captures agreed changes for unlicensed access.

	R4-2300338
	Apple
	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, Kenya, Qatar, Jordan
Region 2: Canada, Brazil, Costa Rica, Dominican Republic
Region 3: Hong Kong, Australia, New Zealand, Japan, Malaysia

	R4-2300985
	LG Electronics

	TP for TR38.849 on NR-U PC3 A-MPR in South Korea
Add NR-U PC3 A-MPR for South Korea.
The draft running CR (R4-2220494) was endorsed in RAN4#105. Remove [ ] from A-MPR for 2Tx in the endorsed running CR.
Moderator note: Proposed changes can be covered by rolling draft CR R4-2300338.

	R4-2302665
	Skyworks Solutions Inc.

	Discussion on the work needed for A-MPR evaluation for NR-U contiguous ULCA
Proposal: 
• NR-U ULCA A-MPR should not gate the completion of the Release 18 NR-U enhancement WI.
• Unless there is a strong support from the RAN4 group and commitment from key contributing UE companies to do the work, we suggest leaving the NR-U ULCA in the status of release 17 (MPR only) and remove any ULCA configurations from the Release 17 and Release 18 specifications (n96B/C) until the work is finalized under the on-going intra-band combination basket.
• Provided there is more effort from the group, as a company we are still willing to take our fair share to the NR-U ULCA A-MPR work.



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 (Handling NR-U contiguous UL CA)
Sub-topic description: 
In Release 17 the CA_n96B/C UL CA and configurations are specified. Even so, it was clarified in RAN that although NR-U ULCA requirements were completed, NR-U ULCA could not be deployed since the A-MPR for n96B/C UL was not specified, especially for the U.S. NS_53 and NS_54.
One of the reasons for this delay is the significant effort that is required due to the number of cases to be studied even compared to most NR A-MPR cases:
· CP and DFT waveforms
· All modulation orders
· Full and interlaced waveforms
· Wideband operation full and partial sub-bands
· And combinations of the above within the two CCs of the ULCA configurations
· The number of NS to cover for n46, n96 and n102.

R4-2302665 proposes that NR-U ULCA A-MPR should not gate the completion of the Release 18 NR-U enhancement WI (following WF R4-2220496):
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Unless there is a strong support from the RAN4 group and commitment from key contributing UE companies to do the work, it is suggested leaving the NR-U ULCA in the status of release 17 (MPR only) and remove any ULCA configurations from the Release 17 and Release 18 specifications (n96B/C) until the work is finalized under the on-going intra-band combination basket.
Issue 1-1: NR-U contiguous UL CA
· Proposals
· Option 1: Leave the NR-U ULCA in the status of release 17 (MPR only) and remove any ULCA configurations from the Release 17 and Release 18 specifications (n96B/C) until the work is finalized under the on-going intra-band combination basket.
· Option 2: Find approach to continue working on NR-U ULCA without gating the completion of the Release 18 NR-U enhancement WI.
· Recommended WF
· Further discuss how to handle NR-U ULCA e.g. by creating a new WI to complete this topic.

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

	R4-2300059
	Charter Communications, Inc

	Simulation results on UE RF MPR and A-MPR for PC3
Proposal 1: Proposed MPR PC3 simulation results presented in Table 4 for shared spectrum.
Proposal 2:  Round to the closest 0.5dB based on the mean results from companies.
Proposal 3: Proposed A-MPR PC3 simulation results presented in Table 5 for NS_54.
Proposal 4: Proposed A-MPR PC3 simulation results presented in Table 6 for NS_30.


	R4-2300951
	LG Electronics
	NR-U PC3 UE RF requirements
Proposal 1: Consider the round-up and round-down to the closest 0.5dB in baseline Table 1.
Proposal 2: Define MPR as provided in Table 3 for NR-U PC3 with 1Tx (23dBm).
Proposal 3: Define MPR as provided in Table 4 for NR-U PC3 with 2Tx (2x20dBm) for both antenna isolation of 10dB and 16dB.
Proposal 4: Define NR-U PC3 A-MPR for 1Tx and 2Tx separately in South Korea.
Proposal 5: Define A-MPR by removing [ ] from Table 8  for NR-U PC3 A-MPR with 2Tx (2x20dBm) for both antenna isolation of 10dB and 16dB in South Korea.
Proposal 6: 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

	R4-2300952
	LG Electronics

	CR on NR-U PC3 A-MPR in NS_60
PC3 based A-MPR for NS_60 is necessary to be specified In Rel-18.
Introduce PC3 based A-MPR for NS_60.
-  A-MPR for NS_60 power class 3 for 1Tx
-  A-MPR for NS_60 power class 3 for 2Tx
Moderator note: NS_60 and PC3 A-MPR is covered in rolling draft CR R4-2300337. This CR might not be required.

	R4-2300953
	LG Electronics

	CR on NR-U A-MPR for PC5 VLP in NS_61
In Rel-17 TS38.101-1, the square brakets  were removed for A-MPR for NS_61 power class 5. However, it was not updated in Rel-18. Therefore, it needs to be updated.
Update with latest Rel-17 version as follows.
Remove the square brakets in Table 6.2F.3.11-1.
-  A-MPR for NS_61 power class 5



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 2-1 (MPR)
Sub-topic description:
Open issues and candidate options before meeting:
Issue 2-1-1: MPR proposals
· Proposals
· Option 1: MPR proposal according to R4-2300059
MPR for PC3 with 27dB ACLR
	Pre-coding
	Modulation
	RB Allocation

	
	
	Full2 (dB)
	Partial3 (dB)
	100MHz Exception

	DFT-s-ODFM
	Pi/2 BPSK4
	≤ [0.5]
	≤ [1.0]
	

	
	QPSK
	≤ [1.0]
	≤ [1.5]
	[2.0]

	
	16 QAM
	≤ [1.5]
	≤ [2.0]
	[2.5]

	
	64 QAM
	≤ [2.5]
	≤ [3.0]
	

	
	256 QAM
	≤ [4.5]
	≤ [5.0]
	

	CP-OFDM
	QPSK
	≤ [2.0]
	≤ [3.0]
	[3.5]

	
	16 QAM
	≤ [2.5]
	≤ [3.0]
	[3.5]

	
	64 QAM
	≤ [4.0]
	≤ [4.5]
	

	
	256 QAM
	≤ [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.
	



· Option 2: MPR proposal according to R4-2218530
Proposed MPR for NR-U PC3 with 1Tx
	Pre-coding
	Modulation
	RB Allocation

	
	
	Full2 (dB)
	Partial3 (dB)

	DFT-s-ODFM
	Pi/2 BPSK4
	≤ 1.5
	≤ 2.0

	
	QPSK
	≤ 1.5
	≤ 2.0

	
	16 QAM
	≤ 1.5
	≤ 2.5

	
	64 QAM
	≤ 1.5
	≤ 3.0

	
	256 QAM
	≤ 3.0
	≤ 3.5

	CP-OFDM
	QPSK
	≤ 2.0
	≤ 3.5

	
	16 QAM
	≤ 2.5
	≤ 4.0

	
	64 QAM
	≤ 3.0
	≤ 4.5

	
	256 QAM
	≤ 5.5
	≤ 5.5

	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.
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.



· Option 3: Proposal from R4-2218103
	Pre-coding
	Modulation
	RB Allocation

	
	
	Full2 (dB)
	Partial3 (dB)

	DFT-s-ODFM
	Pi/2 BPSK4
	≤ 0.5
	≤ 2.0

	
	QPSK
	≤ 1.0
	≤ 2.0

	
	16 QAM
	≤ 1.5
	≤ 2.5

	
	64 QAM
	≤ 2.5
	≤ 3.5

	
	256 QAM
	≤ 4.5
	≤ 5.5

	CP-OFDM
	QPSK
	≤ 2.5
	≤ 3.5

	
	16 QAM
	≤ 3.0
	≤ 3.5

	
	64 QAM
	≤ 4.5
	≤ 5.0

	
	256 QAM
	≤ 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.



· Recommended WF
· Average all MPR contributions and discuss whether 100MHz exception shall be introduced.
Average MPR
	Pre-coding
	Modulation
	RB Allocation

	
	
	Full2 (dB)
	Partial3 (dB)
	100MHz Exception

	DFT-s-ODFM
	Pi/2 BPSK4
	≤ 0.83
	≤ 1.67
	

	
	QPSK
	≤ 1.17
	≤ 1.83
	[2.0]

	
	16 QAM
	≤ 1.5
	≤ 2.33
	[2.5]

	
	64 QAM
	≤ 2.17
	≤ 3.17
	

	
	256 QAM
	≤ 4.0
	≤ 4.67
	

	CP-OFDM
	QPSK
	≤ 2.17
	≤ 3.33
	[3.5]

	
	16 QAM
	≤ 2.67
	≤ 3.5
	[3.5]

	
	64 QAM
	≤ 3.83
	≤ 4.67
	

	
	256 QAM
	≤ 6.17
	≤ 6.5
	

	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.
	





Issue 2-1-2: Quantising MPR values to 0.5dB steps
· Proposals
· Option 1: Round up and down to the closest 0.5dB based on the mean results from companies.
· Option 2: Round upwards to the next higher 0.5dB.
· Recommended WF
· TBA

Issue 2-1-3: 2Tx MPR
· Proposals
· Option 1: MPR proposal according to R4-2300951
	Pre-coding
	Modulation
	RB Allocation

	
	
	Full2 (dB)
	Partial3 (dB)

	DFT-s-ODFM
	Pi/2 BPSK4
	≤ 2.0
	≤ 3.0

	
	QPSK
	≤ 2.0
	≤ 3.0

	
	16 QAM
	≤ 2.5
	≤ 3.0

	
	64 QAM
	≤ 2.5
	≤ 3.5

	
	256 QAM
	≤ 4.0
	≤ 4.5

	CP-OFDM
	QPSK
	≤ 3.5
	≤ 4.0

	
	16 QAM
	≤ 3.5
	≤ 4.0

	
	64 QAM
	≤ 4.5
	≤ 4.5

	
	256 QAM
	≤ 6.0
	≤ 6.0

	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.
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.



· Recommended WF
· TBA

Sub-topic 2-2 (A-MPR for NS_30)
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-2: A-MPR proposal
· Proposals
· Option 1: 
A-MPR for NS_30 power class 3
	Pre-coding
	Modulation
	RB Allocation (Note 2)
	RB Allocation (Note 3)
	RB Allocation (Note 4)

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

	DFT-s-OFDM
	PI/2 BPSK
	≤ 12.0
	≤ 15.5
	≤ 3.5
	≤ 5.5
	See Table MPR table for PC3

	
	QPSK
	≤ 12.5
	≤ 16.0
	≤ 4.0
	≤ 6.5
	

	
	16 QAM
	≤ 12.5
	≤ 16.0
	≤ 4.5
	≤ 7.0
	

	
	64 QAM
	≤ 13.0
	≤ 16.0
	≤ 4.5
	≤ 7.0
	

	
	256 QAM
	≤ 13.0
	≤ 16.0
	≤ 4.5
	≤ 7.0
	

	CP-OFDM
	QPSK
	≤ 14.0
	≤ 16.5
	≤ 6.0
	≤ 7.5
	

	
	16 QAM
	≤ 14.0
	≤ 16.5
	≤ 6.0
	≤ 7.5
	

	
	64 QAM
	≤ 14.0
	≤ 16.5
	≤ 6.0
	≤ 7.5
	

	
	256 QAM
	≤ 14.0
	≤ 16.5
	≤ 6.5
	≤ 7.5
	

	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 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 5160, 5340, 5480, and 5700 MHz, 40 MHz channels centered at the nearest NR-ARFCN corresponding to 5170, 5190, 5310, 5330, 5490, and 5510 MHz, 60 MHz channels centered at the nearest NR-ARFCN corresponding to 5180, 5200, 5220, 5280, 5300, 5320, 5500, 5520, 5540, 5680 MHz, and 80 MHz channels centered at the nearest NR-ARFCN corresponding to 5190, 5210, 5290, 5310, 5510, and 5530 MHz.
NOTE 3:	Applicable for 20 MHz channels centered at the nearest NR-ARFCN corresponding to 5180 and 5320 MHz, and 40 MHz channels centered at the nearest NR-ARFCN corresponding to 5230 and 5270 MHz.
NOTE 4:	Applicable for all valid channels other than those enumerated under NOTE 2 and NOTE 3.



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


Sub-topic 2-3 (A-MPR for NS_54)
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-3: A-MPR proposal
· Proposals
· Option 1: 
· Table 5: A-MPR for NS_54 power class 3
	Pre-coding
	Modulation
	RB Allocation (Note 2)
	RB Allocation (Note 3)
	RB Allocation (Note 5)

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

	DFT-s-OFDM
	PI/2 BPSK
	See Table PC3 MPR
	≤ [2.0]
	≤ [4.5]
	≤ [1.0]
	≤ [2.0]

	
	QPSK
	
	≤ [3.0]
	≤ [5.0]
	≤ [1.5]
	≤ [3.0]

	
	16 QAM
	
	≤ [3.5]
	≤ [5.0]
	≤ [2.0]
	≤ [3.0]

	
	64 QAM
	
	≤ [3.5]
	≤ [5.0]
	≤ [2.5]
	≤ [3.0]

	
	256 QAM
	
	≤ [5.0]
	≤ [6.0]
	≤ [4.5]
	≤ [5.0]

	CP-OFDM
	QPSK
	
	≤ [4.5]
	≤ [6.0]
	≤ [3.0]
	≤ [4.0]

	
	16 QAM
	
	≤ [5.0]
	≤ [6.0]
	≤ [3.0]
	≤ [4.0]

	
	64 QAM
	
	≤ [5.0]
	≤ [6.0]
	≤ [4.0]
	≤ [5.0]

	
	256 QAM
	
	≤ [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 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 5.
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.
NOTE 5:	Applicable for 60 MHz channels centered at the nearest NR-ARFCN corresponding to [5995 and 6015 MHz], and 80 MHz channels centered at the nearest NR-ARFCN corresponding to [6005 MHz].



· Option 2: Same as Option 1 but A-MPR under Note 5 is not required as those channel raster points are not defined.
· Recommended WF
· TBA


Sub-topic 2-4 (A-MPR for South Korea LPI)
Sub-topic description: 
In the last RAN4 meeting, NR-U PC3 A-MPR for 1Tx was agreed. The remaining is A-MPR for 2Tx. For 2Tx, the values with [ ] were agreed. For CBW of 80MHz and 100MHz, A-MPR for 1Tx is different from that for 2Tx. Therefore, a dedicated 2Tx A-MPR needs to be defined. 
Issue 2-4-1: Tables for 1Tx and 2Tx
· Proposals
· Option 1: Define NR-U PC3 A-MPR for 1Tx and 2Tx separately in South Korea.
· Option 2: Others (Please specify)
· Recommended WF
· Define two separate tables for 1Tx and 2Tx and harmonize values so that 2Tx A-MPR is not lower than 1Tx

Issue 2-4-2: Remove brackets 
· Proposals
· Option 1: Define A-MPR by removing [ ] for NR-U PC3 A-MPR with 2Tx (2x20dBm) for both antenna isolation of 10dB and 16dB in South Korea.
· Option 2: Others (Please specify)
· Recommended WF
· TBA


Sub-topic 2-5 (Discussion on Full and Partial RB definition)
Sub-topic description :
From the tables, 
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)
Issue 2-5: Full and Partial RB definition
· Proposals
· Option 1: Full RB allocation and Partial RB allocation need to be updated 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
· Option 2: No change required.
· Option 3: Others (Please specify)
· Recommended WF
· Discuss the definition of Full and Partial allocations and decide whether the descriptions require an update.


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

	R4-2300336
	Apple
	Update of the regulatory requirements and summary of NS
Proposal 1a:	Re-use 3GPP band n102 for the LPI/VLP operation in Kenya, Qatar and Jordan.
Proposal 1b:	For the LPI operation in Kenya, Qatar and Jordan NS_01 can be re-used.
Proposal 1c:	For the VLP operation in Qatar and Jordan, the corresponding "flat 6dB back-off" NS flag can be re-used.
Proposal 1d:	For the VLP operation in Kenya, same NS flag as for e.g. Australia and New Zealand can be re-used.
Proposal 2a:	Re-use 3GPP band n96 for the LPI/VLP operation in Dominican Republic.
Proposal 2b:	For the LPI operation in Dominican Republic, same NS flag as for South Korea, NS_60, can be re-used.
Proposal 2c:	For the VLP operation in Dominican Republic, same NS flag as for e.g. Canada can be re-used.
Proposal 2d:	Japan needs separate NS flags to support the LPI and VLP modes.
Proposal 3:	Endorse an updated summary of NS values for PC5 (subject for further changes).


	R4-2300339
	Apple
	Further considerations on extending the maximum range for NS values 
Proposal 1:	Label the highest NS value "7" as "RESERVED" for all existing NS values.
Proposal 2a:	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 2b:	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 2c:	Discuss further whether we need separate values in modifiedMPR-Behaviour field to indicate separately support of the NS flags introduced in Rel-17 and Rel-18.

	R4-2301673
	Nokia, Nokia Shanghai Bell

	Discussion on NS extension for NR-U
Observation 1:	RAN2 will introduce the requested extension of the NS range requested by RAN4
Observation 2:	RAN2 is discussing CRs to introduce the needed changes.
Observation 3:	The extended NS range will be supported from Rel-16
Proposal 1:	RAN4 shall take into account the extended range of NS values introduced by RAN2.
Observation 4:	The RAN2 solution is backwards complainant.



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 (Legacy device handling)
Sub-topic description:
To ensure correct functioning of the legacy UEs when an "extended" IE is signalled, RAN WG2 suggests using the highest value "7" as “RESERVED”. The rationale behind it as that if the network signals one of the NS values from the extended range in the corresponding extended IE, legacy UEs should be somehow informed about it because they cannot process and decode the extended IE. Thus, the highest value "7" is used as an implicit indicator that some NS value is present in the extended space. And the legacy UEs do not need to know which extended NS value it is – they will just receive value "7" and will act on it as unsupported NS value.

Issue 3-1-1: Consider the extended range of NS values
· Proposals
· Option 1: RAN4 shall take into account the extended range of NS values introduced by RAN2.
· Option 2: Others (Please specify)
· Recommended WF
· TBA

Issue 3-1-2: Introduction of reserved flag for legacy devices
· Proposals
· Option 1: Label the highest NS value "7" as "RESERVED" for all existing NS values.
· Option 2: Others (Please specify)
· Recommended WF
· TBA

Sub-topic 3-2 (Support of flags from different releases)
Sub-topic description:
If the extended NS range is enabled starting from Rel-16, then there could be Rel-16 devices implementing NR-U, which by the time when they are released to the market do not fully support all NS flags defined in e.g. Rel-18 or even later releases. A Rel-16 NR-U device may support Rel-17 NS flags, but not Rel-18 ones. Since the Rel-18 specification work is not over, there can be a Rel-16 NR-U devices that can support Rel-16 and Rel-17 flags, but not Rel-18 ones. Otherwise, if the network does not know which NS flags are supported by the UE, then a UE implementing e.g. Rel-17 band n102, but not the Rel-18 flags, will reject the RRC message configuring the secondary cell on the shared access spectrum band.
The most straightforward approach to enable the corresponding signalling is to consider modifiedMPR-Behaviour field that can indicate which NS flags are supported. In fact, some bands already use this field to indicate which NS flags are supported by the UE.    
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.      
Issue 3-2: Support of flags from different releases
· 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.
· Option 2: Discuss further whether we need separate values in modifiedMPR-Behaviour field to indicate separately support of the NS flags introduced in Rel-17 and Rel-18.
· Option 3: Others (Please specify)
· Recommended WF
· TBA


Sub-topic 3-3 (Network Signalling Flags and Harmonisation)
Sub-topic description:
Several countries share similar requirements for NR-U SP, LPI and VLP. It seems possible to harmonise certain countries by using same network signalling flag.
Issue 3-3-1: n102 and Kenya, Qatar and Jordan
· Proposals
· Option 1: 
· Re-use 3GPP band n102 for the LPI/VLP operation in Kenya, Qatar and Jordan.
· For the LPI operation in Kenya, Qatar and Jordan NS_01 can be re-used.
· For the VLP operation in Qatar and Jordan, the corresponding "flat 6dB back-off" NS flag can be re-used.
· Option 4: Other (Please specify)
· Recommended WF
· TBA

Issue 3-3-2: Kenya VLP
· Proposals
· Option 1: For the VLP operation in Kenya, same NS flag as for e.g. Australia and New Zealand can be re-used.
· Option 2: Other (Please specify)
· Recommended WF
· TBA

Issue 3-3-3: Dominican Republic
· Proposals
· Option 1: 
· Re-use 3GPP band n96 for the LPI/VLP operation in Dominican Republic.
· For the LPI operation in Dominican Republic, same NS flag as for South Korea, NS_60, can be re-used.
· For the VLP operation in Dominican Republic, same NS flag as for e.g. Canada can be re-used.
· Option 2: Other (Please specify)
· Recommended WF
· TBA


Issue 3-3-4: Japan LPI/VLP
· Proposals
· Option 1: Japan needs separate NS flags to support the LPI and VLP modes
· Option 2: Other (Please specify)
· Recommended WF
· TBA

Issue 3-3-5: Summary of NS values for PC5
· Proposals
· Option 1: Endorse an updated summary of NS values for PC5 (subject for further changes).
Updated NS values for PC5.
	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]

	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
· TBA
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2 Band Combination Support for NR-U

Band combinations such as CA_n46(24) and CA _nl02(24) have been requested by operators and different UL CA topics for
unlicensed access have been proposed in previous meetings. UL CA is not considered by the current WID and it needs to be
considered that there is only one additional meeting cycle to complete the W1.

Agreement:
B Do not discuss non-contiguous UL CA for unlicensed operation only in this W1

B Further discuss how to handle non-contiguous and contiguous UL CA for unlicensed operation only in RAN plenary.




