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Introduction
This document summarizes the email discussion on topics related to NR-U system parameters in AI 6.1.1 and band combinations related AI 6.1.3.  
The contributions presented on this topic can be divided into the following sub-topics:  
· Introduction of 6GHz band, 
· Guard band and wideband operation, 
· 100MHz CBW in NR-U, 
· Wideband operation, and
· NR-U band combinations 
Documents R4-2007610 and R4-2007918 on DC_2_n46 and CA_n25-n46 from AI 6.1.2 (#110_NR_UE-RF) are moved to Agenda 6.1.3 and covered in this thread.
Topic #1: Introduction of 6GHz band
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006333
	Apple Inc.
	Proposal 1: 6GHz band can be added to the normative specifications once all the regulatory related aspects are understood.
Proposal 2:	In the meanwhile, further information can be captured in TR 37.890.

	R4-2007482
	Nokia, Nokia Shanghai Bell, AT&T
	Proposal 1: It is proposed to include band n96 for NR-U in 6 GHz range. 
Proposal 2: It is proposed to introduce at least 20 MHz, 40 MHz, 60 MHZ, 80 MHz, and 100 MHz channel bandwidths for NR-U band in 6 GHz unlicensed band.
Proposal 3: It is proposed to introduce 15 kHz as global frequency raster for 6 GHz NR-U band.
Proposal 4: It is proposed to introduce band n46 principles for synchronization raster for 6 GHz NR-U band.

	R4-2008123
	Qualcomm Incorporated

	Observation:  The PC5 and PC3 power classes for NR-U can also be applied to Band n96 and n97.  Band n97 will require the definition of NS to restrict maximum output power and PSD for deployments in the US.
Observation:  The NR-U ACLR and general SEM is compatible with FCC rules for 6 GHz.  An additional spurious emission requirement of -27 dBm/MHz outside of Band n97 will be required under NS with the need for PC5 and PC3 A-MPR study.
NS_51:  24 dBm max output power, -1 dBm/MHz max PSD, -27 dBm/MHz spurious emissions
NS_52:  30 dBm max output power, 17 dBm/MHz max PSD, -27 dBm/MHz spurious emissions

	R4-2007045
	Ericsson
	Introduction of TX characteristics for 5 GHz and 6 GHz shared channel access

Draft CR introducing lower part of 6GHz range: 5925 – 6425 MHz



Open issues summary
Inclusion of the 6GHz band in normative spec
· Option 1:  can be added to the normative specifications once all the regulatory related aspects are understood. In the meanwhile, further information can be captured in TR 37.890.
· Option 2:  to include band n97 for NR-U in 6 GHz range (5925 – 7125 MHz)
· Option 3: to include band n97 (5925 – 7125 MHz) and n96 (5925 – 6425 MHz) for NR-U in 6 GHz range as agreed in R4-1910386
· [bookmark: _Hlk41310751]Option 4: to include only band n96 for NR-U in 6 GHz range (5925 – 6425MHz) as proposed in 
R4-2007045
· 
CBW for 6GHz band
· Option 1:  introduce at least 20 MHz, 40 MHz, 60 MHZ, 80 MHz, and 100 MHz channel bandwidths
· Option 2: introduce same as band n46 (i.e. 20, 40, 60 and 80MHz and 100MHz if agreed for band n46)
CA in 6GHz band
· Option 1:  CA is not added to Bands n96 and n97 in Rel-16 
Channel raster and sync raster
· Option 1:  to introduce 15 kHz as global frequency raster and to introduce band n46 principles for synchronization raster
· Option 2: Channel raster and sync raster for Band n96 and n97 are proposed using a similar methodology as for Band n46.  
UE power class
· Option 1:  The PC5 and PC3 power classes for NR-U can also be applied to Band n96 and n97.  
ACLR and SEM in 6GHZ
· Option 1:  The NR-U ACLR and general SEM is compatible with FCC rules for 6 GHz.  
NS
· Option 1:  Define two NS values
· NS_51:  24 dBm max output power, -1 dBm/MHz max PSD, -27 dBm/MHz spurious emissions
· NS_52:  30 dBm max output power, 17 dBm/MHz max PSD, -27 dBm/MHz spurious emissions.  
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

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

	Charter Communications
	Sub topic 1.2.1 Inclusion of the 6GHz band in normative spec
Our preference is option 3 (to include band n96 and n97 for NR-U in 6 GHz range) but leave 100 MHz channel bandwidth for further study as the definition of this channel bandwidth can have an impact in technology co-existence with other technologies in this new band.  More details to share in 1.2.2.  
We share similar views with Qualcomm’s paper R4-2008123.
Sub topic 1.2.2 CBW for 6GHz band
We agree with the introduction of 20 MHz, 40 MHz, 60 MHZ, 80 MHz but not 100 MHz at this time. Further analysis and study is required.
Sub topic 1.2.3 CA in 6GHz band
We agree with option 1(CA is not added to Bands n96 and n97 in Rel-16)
Sub topic 1.2.4 Channel raster and sync raster
We agree with option 1:  to introduce 15 kHz as global frequency raster and to introduce band n46 principles for synchronization raster
Sub topic 1.2.5 UE Power class
We agree with option 1(The PC5 and PC3 power classes for NR-U can also be applied to Band n96 and n97 )
Sub topic 1.2.6 ACLR and SEM in 5 GHz
We agree with the statement that the NR-U ACLR and general SEM is compatible with FCC rules for 6 GHz.  
Sub topic 1.2.7 NS
We agree that option 1 addresses the FCC  regulatory requirements
Option 1:  Define two NS values
· NS_51:  24 dBm max output power, -1 dBm/MHz max PSD, -27 dBm/MHz spurious emissions
· NS_52:  30 dBm max output power, 17 dBm/MHz max PSD, -27 dBm/MHz spurious emissions.  


	Skyworks
	1.2.2: If 6GHz introduced then option2 (same as n46) for release 16. Wider BW up to 160MHz are considered in a later release.
1.2.4: not sure what is the difference: n46 design should be reused if 6GHz band introduced
1.2.5/1.2.6: again if 6GHz band introduced it can only be by reusing n46 work

	Huawei
	Sub-topic 1.2.1: not to introduce 6GHz band in current stage.
The 5GHz band should have the priority, we still have a lot work to be finished. 
It’s premature to define the 6GHz band in current stage, all of the parameters discussed in 5GHz band should be restudied.  Even if we can follow the FCC regulation, there is a lot of things should be clarified, e.g. in FCC, the allowed transmit power for equipment depends on whether the AFC is supported or not, which is not discussed in 3GPP at all. Furthermore, companies proposed the channel raster for 6GHz band based on the channel allocation scheme which is proposed in 802.11ax, however, the channel allocation is still under discussion in 11ax, and further modifications may be adopted, which means that when considering the coexistence with 11ax in future, we need to come back again. To define these requirement we need to well understand the regulatory requirements. We know there is one ongoing RAN level SI on 6GHz regulation. Again we propose to specify the 6 GHz NR-U after the completion of RAN SI.  

	Qualcomm Incorporated
	We propose to specify both Band n96 and n97 according to previous agreement and since US FCC has already released rules, 6 GHz band is part of the NR-U WID, we would like to make this spectrum available for NR-U technology as soon as possible since companies may want to start building devices.  Band numbering and general requirements (most of the work for Band n46 so far has been general requirements) are applicable.  

	CHTTL
	Sub topic 1.2.1: agree with Huawei not to introduce 6GHz band in current stage.

	Charter Communications (2)
	Sub topic 1.2.1: if there is no consensus on the introduction of 6GHz in the current wid, we are ok as a compromise not to introduce 6 GHz at this time.

	
Ericsson
	Sub topic 1.2.1 Inclusion of the 6GHz band in normative spec
We support Option 4: introduce the 5925-6425 MHz band that allows standard-power APs, the low-power bands 6425-6525 MHz (UNII-6) and 6875-7125 MHz require further study. At least one of the 6 GHz UNII bands should be included in the September version of the specification to put NR-U on the same footing as standards specified by other NSAs. 
Sub topic 1.2.2 CBW for 6GHz band: Option 2
Sub topic 1.2.3 CA in 6GHz band: we do not agree with Option 1, intra-band CA and inter-band NSA combinations should be added to the 6 GHz band.
Sub topic 1.2.4 Channel raster and sync raster: the channel raster should be aligned with the anticipated channel raster for Wi-Fi in 5925-6425 MHz.
Sub topic 1.2.5 UE Power class: PC5 and PC3 can be specified for UNII-5 and UNII-7. The lower power bands UNII-6 and UNII-8 only allow 12 dBm/20 MHz EIRP for the UE and 18 dBm/20 MHz EIRP for the gNB. Consider lower power classes for indoor or use? 
Sub topic 1.2.6 ACLR and SEM in 5 GHz: the SEM in the FNPRM is aligned with the 5 GHz band but does not include any absolute requirement (like the -30 dBm/MHz according to the European standard for the 5 GHz band). However, the out-of-band requirement is -27 dBm/MHz EIRP, the in-band requirement should not be tighter (-30 dBm/MHz conducted could possibly work).
Sub topic 1.2.7 NS: the in-channel limits indicated by NS_51 and NS_52 are in terms of EIRP whereas the power classes are conducted requirements, use conversion assuming a minimum antenna gain? The NS_51 (standard access point) should also be complemented with the -27 dBm/MHz EIRP unwanted emissions requirements that applies below 5925 MHz (and above 7125 MHz).


	Nokia
	Subtopic 1.2.1:
We support Option 2 but would be also fine with Option 3. 
It is encouraged to have WF for the 6 GHz band definition to be discussed in the 2nd round such that there is a place to capture agreements and points for further discussion.
Subtopic 1.2.2:
Our preference is option 1. We are okay to leave the 100MHz CBW FFS for now but not to make the 6GHz channel bandwidths dependent on n46. 
Subtopic 1.2.3:
We are okay with Option 1.
Subtopic 1.2.4:
Both options are fine as they use same approach just a matter of the number of bands introduced in 6GHz spectrum.
Subtopic 1.2.5:
We support Option 1.
Subtopic 1.2.6:
We support Option 1.
Subtopic 1.2.7:
We support Option 1.


	Charter Communications (3)
	In previous meetings, the definition of band x and band y was as follow:
· Band X:  5925 – 6425 MHz (denoted as Band n96 in [1])
· Band Y:  5925 – 7125 MHz (denoted as Band n97 in [1])
In the moderator’s summary above, the following options were stated
· Option 2:  to include band n96 for NR-U in 6 GHz range (5925 – 7125 MHz)
· Option 3: to include band n96 (5925 – 7125 MHz) and n97 (5925 – 6425 MHz) for NR-U in 6 GHz range as agreed in R4-1910386
· Option 4: to include only band n96 for NR-U in 6 GHz range (5925 – 6425MHz) as proposed in 
R4-2007045
It appears that the definitions for n96 and n97 are not consistent.  We need clarification on the definition of each band.

	ZTE
	Sub topic 1.2.1: agree with Huawei not to introduce 6GHz band in current stage and  as we mentioned in the last meeting, 6GHz system parameters and BS/UE RF requirements, NR-U BS/UE EMC requirements and regulator requirement were not well discussed and understood by companies. At the end of R16, we need to prioritize the work on 5GHz to guarantee NR-U system could be well implemented and deployed  in the coming future. 

	CableLabs
	Sub topic 1.2.1: we agree with Huawei and ZTE it is no rash to introduce 6 GHz band in Rel-16. The FCC power limit is just a proposal rather than final decision. For example, as listed in clause 3 of Appendix C in https://docs.fcc.gov/public/attachments/DOC-363490A1.pdf , the base station or AP power density limit for low-power indoor is currently 5 dBm/MHz but 8 dBm/MHz is also being considered. It may change the proposed NS_51 in subtopic 1.2.7. ETSI does not decide to open the band yet. Thanks for all the discussions about 6-GHz specs, but let us prioritize the work on band n46.

	MediaTek
	Sub topic 1.2.1 Inclusion of the 6GHz band in normative spec
We agree with Huawei, CHTTL, ZTE and CableLabs that not to introduce 6GHz band(s) at the current stage. RAN4 shall focus on completing the n46 requirements in Rel-16 without deviating the efforts to 6GHz band(s). Frequency bands can always be release independent to earlier releases. We do not see a need to rush out 6GHz band(s) in Rel-16 which could end up with sub-optimal quality of the specifications. 

	CATT
	Sub topic1.2.1 Include of the 6GHz band in normative spec
We could understand the motivation to introduce 6GHz band. However we agree with the previous company that it is no rush to introduce it for NRU in Rel-16 at such late stage. More thinking are needed on how to address the regulatory requirements and the different demands in terms of licensed scenario or unlicensed scenario. There is a parallel discussion on AI 11.2 that the LS reply on 6GHz parameters should be based on licensed scenario. This is a very important band. We should strive to come up with a harmonized standard with all the demands well considered. Anyway new band can always release independent. It is proposed to focus on completing band46 in Rel-16 time frame. 

	Qualcomm Incorporated
	Most of the concerns regarding introduction of the 6 GHz band can be summarized by two themes: 1) too much work with not enough time remaining in the work item, and 2) regulatory uncertainty.  For the first one, we have attempted to demonstrate that most of the work is already completed for general requirements but agree there are some outstanding band-specific requirements that would need to be agreed.  For the second item on regulatory uncertainty, we recongize that there are other countries in the world where key decisions have not yet been made on how to make this spectrum available.  But it is clear that in the US the rules are available and it is the expectation of the US FCC that once these rules are published, the spectrum is available and should be put to use in the US.  Therefore, one possibility to address both the US availability as well as the uncertainty in other countries in the world is to put a note into the specification that the band n97 (5925 – 7125 MHz) is only applicable to the US.  In the future, the note could be removed or modified with new NS and specs added, if other countries also make available similar spectrum for unlicensed access.   

	Nokia
	We also believe that most of the requirements for n46 can be reused for 6 GHz band (that being either denoted as n96 or n97, no preference from our side). Since rules are published for US there is no reason to further wait with the introduction of the 6 GHz band. However, since some companies have concerns with regulations in other regions, we are fine to proceed with introduction of n97 with a note as suggested by Qualcomm. 


	CMCC
	Sub topic 1.2.1: not to introduce 6GHz band in current stage 
At current stage, the regulatory requirements of 6GHz is not clear in most countries. We suggest now only focus on the 5GHz NR-U and postpone the discussion of 6GHz spectrum until the regulatory requirement is clear and well understood among companies.


 
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#1-2-1
Definition of 6GHz band for NR-U
	There is no clear agreement on this issue as of the 1st round discussions.
Candidate options:
Many companies are supporting option 1. However, summarizing all available comments of the companies, following options can be considered for the second round: 
· Option 1:  can be added to the normative specifications once all the regulatory related aspects are understood. In the meanwhile, further information can be captured in TR 37.890 [Huawei, CHTTL, ZTE, CableLabs, MediaTek, CATT, CMCC, Charter].
· Option 2:  to include band n97 for NR-U in 6 GHz range (5925 – 7125 MHz) with a note that this is only applicable for US [Qualcomm, Nokia]
Option 3: to include only band n96 for NR-U in 6 GHz range (5925 – 6425MHz) as proposed in R4-2007045 [Ericsson]Recommendations for 2nd round:
A WF is requested as shown in the table below. All the above options can be discussed under this WF: “WF on band definition and corresponding requirements in 6GHz for Rel-16 NR-U”.

	Sub-topic#1-2-2
CBW for 6GHz band
	There is no disagreement to include 20, 40, 60 and 80MHz CBW for 6GHz band. Only disagreement is about inclusion of 100MHz. 
Candidate options: 
Following may be agreed:
· Include 20, 40, 60, 80 MHz CBW for 6GHz band
· Include 100MHz if it is agreed for band n46.
Recommendations for 2nd round:
Discuss further in second round and document the agreement in the WF document:” WF on band definition and corresponding requirements in 6GHz for Rel-16 NR-U” 

	Sub-topic#1-2-3
CA in 6GHz band
	There are two opinions, which were discussed and no agreements have been made. 
Candidate options: The available options are:
1. Do not support CA in 6GHz band
2. Allow intra-band SA and NSA in 6GHz band
Recommendations for 2nd round:
This can may be left for operators. If there is any request for CA combnations including the 6GHz band, then we should in principle allow it.
Discuss this further in second round and document the agreement in the WF document:” WF on band definition and corresponding requirements in 6GHz for Rel-16 NR-U”

	Sub-topic#1-2-4
Channel raster and sync raster
	There is a broad agreement that, we follow same procedure as 5GHz band.
Candidate options: Only option is that, we follow the same as 5GHz band.
Recommendations for 2nd round:
Discuss this further in second round and document it in the WF document: ” WF on band definition and corresponding requirements in 6GHz for Rel-16 NR-U”

	Sub-topic#1-2-5
	PC3 and PC5 can be used 6GHz band. There may be a need for lower power class also for UNII-6 and UNII-8
Candidate options:
· Agree for PC3 and PC5 for UNII-5 and UNII-7
· Discuss further on lower power class for UNII-6 and UNII-8
Recommendations for 2nd round:
Discuss further in second round and document the agreement in the WF document: ” WF on band definition and corresponding requirements in 6GHz for Rel-16 NR-U”

	Sub-topic#1-2-6 ACLR and SEM in 6GHZ
	Follow the same ACLR and SEM as in 5GHz band
Candidate options:Agree to follow same ACLR and SEM as in 5GHz band
Recommendations for 2nd round:
Discuss this further in second round and document it in the WF document: ” WF on band definition and corresponding requirements in 6GHz for Rel-16 NR-U”

	Sub-topic#1-2-7
NS
	All available comments points to agreement to the available options, i.e. Define two NS values
· NS_51:  24 dBm max output power, -1 dBm/MHz max PSD, -27 dBm/MHz spurious emissions
· NS_52:  30 dBm max output power, 17 dBm/MHz max PSD, -27 dBm/MHz spurious emissions.  
Candidate options:Agree on the above option of defning two NS values.
Recommendations for 2nd round:
Discuss this further in second round and document it in the WF document: ” WF on band definition and corresponding requirements in 6GHz for Rel-16 NR-U”



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

	#1 WF
	WF on band definition and corresponding requirements in 6GHz for Rel-16 NR-U
	Qualcomm



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

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



Discussion on 2nd round 
The discussions in the second round will be based on the draft WF that will be provided by Qualcomm. All comments on the WF will be captured in this section.
Any agreement on sub-topic #1-2-2, #1-2-3, #1-2-4, #1-2-5, #1-2-6 and #1-2-7 depends on the outcome of discussions in sub-topic #1-2-1.   
	Sub-topic#1-2-1
Definition of 6GHz band for NR-U
	Company A

	
	Company B

	
	Company C

	
	…

	
	…

	Sub-topic#1-2-2
CBW for 6GHz band
	Company A

	
	Company B

	
	Company C

	
	…

	
	…

	Sub-topic#1-2-3
CA in 6GHz band
	Company A

	
	Company B

	
	Company C

	
	…

	
	…

	Sub-topic#1-2-4
Channel raster and sync raster
	Company A

	
	Company B

	
	Company C

	
	…

	
	…

	Sub-topic#1-2-5
UE power class
	Company A

	
	Company B

	
	Company C

	
	…

	
	…

	Sub-topic#1-2-6 ACLR and SEM in 6GHZ
	Company A

	
	Company B

	
	Company C

	
	…

	
	…

	Sub-topic#1-2-7
NS
	Company A

	
	Company B

	
	Company C

	
	…

	
	…



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

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



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

	R4-2006335 
	Apple Inc.
	Proposal:	For 60kHz SCS, adopt alternative 1 for intra-carrier guard bands (i.e. with 5RBs with 23-5-23… pattern).

	R4-2006568
	Intel Corporation
	Proposal #1: Adopt alternative 2 for 60 kHz intra carrier guardband 
And the following observations:
Observation #1: It was agreed to increase the number of PRBs to 25 for 20 MHz CBW with 60 kHz SCS with condition of relaxation on NR-U emission requirements compared with Rel-15 NR
Observation #2: UE supports of 60 kHz SCS is optional; and UE supporting 20 MHz CBW with 60 kHz for NR-U also supports 25 PRBs on the NR-U carrier.
Observation #3: WF was approved where the relaxed [27] dBc ACLR for PC5 was proposed.
Observation #4: The condition to support 25 PRB is met upon aggreging on the relaxed 27 dBc PC5 ACLR.
Observation #5: One of main objectives of NR-U WID is investigation of feasibility of increased PRB support with 60 kHz SCS.
Observation #6: RAN4 invested significant times and resources, i.e., four RAN4 meetings or six months, to conclude that 25 PRB is feasible.
Observation #7: PRB increasement with 60 kHz SCS is one of major aspects where WID intended to address, it is quite straightforward that intra-carrier guardband with 60 kHz SCS should be the part of Rel-16 WI completion criteria.

	R4-2007175
	Nokia, Nokia Shanghai Bell
	Observation 1: 	60 kHz SCS is an optional feature for the UE to support.
Proposal 1: 	Remove Note that for 20MHz channels and 30kHz SCS only [50] and 51 can be used for number of usable RBs.
Proposal 2: 	Allowing shift (up to ±200 kHz) of channel centre (RB grid) should not be precluded for NR-U.
Proposal 3: 	Introduce the SEM for NR-U based on the text proposal in section 4.

	R4-2007321
	Huawei, HiSilicon
	Proposal 1:25PRB for 20 MHZ channel bandwidth with 60 kHz SCS in NRU should be mandatory. 

	R4-2007322
	Huawei, HiSilicon
	Proposal 1: Alt.2 for 60kHz intra-carrier guardbands should be supported. 



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
25 PRB for 60kHz single 20 MHz carrier
· Option 1: 60kHz SCS is optional for UE to implement [Nokia]
· Option 2: 60KHz SCS is optional, 25 PRB is mandatory for UE to support 60kHz  [HW]
Intra-carrier guard band: Alt.1 or alt.2 [24PRB or 25PRB for 60kHz SCS]
· Option 1: Adopt Alt.1 [Apple]
· Option 2: Adopt Alt.2 [Intel, HW]
[bookmark: _Hlk41068659][bookmark: _Hlk41068670]Guardband design for NR-U
· Option 1: Introduce the guardbands for NR-U based on the text proposal in section 4 of R4-2007175.
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

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

	Charter Communications
	Subtopic 2.2.1 60kHz mandatory or optional
Charter Communications agrees with Option 1: optional for UE to implement 60 KHz
Subtopic 2.2.2 Alt.1 or alt.2 [24PRB or 25PRB for 60kHz SCS]
Charter Communications agrees with Alt 1(24 PRB).  We are concern with reducing the guard band as a result to adding one extra PRB
Subtopic 2.2.3 SEM for NR-U
Charter Communications agrees with Option 1: Introduce the SEM for NR-U based on the text proposal in section 4 of R4-2007175.


	Skyworks
	2.2.1 60Khz should be optional like for NR

	Huawei
	Subtopic 2.2.1: There is no need to discuss whether 60kHz is optional or mandatory here, although 60kHz is optional for a UE, the requirement is still necessary to be defined. We have agreed in RAN4#92 to increase the number of PRBs to 25 for 20 MHz CBW with 60 kHz SCS with condition of relaxation on NR-U emission requirements compared with Rel-15 NR, and then we approved the relaxed ACLR requirement for NRU, which means that the previous agreement (25PRB for 20MHz CBW with 60kHz SCS) should be confirmed.


	Intel
	Subtopic 2.2.1: Option 2
We believe there is no controversy of mandatory or optional support of 60 kHz SCS in NR-U. The issue is now whether 24 or 25 PRB in case of 60 kHz SCS support for 20 MHz. 
In our paper, R4-2006568, we clearly showed our view that 60 kHz is optional SCS for NR-U. In case UE support 60 kHz SCS, however, 25 PRB is only available choice based on the WF (R4-1910537) and copied below for the reference.
[image: ]
To the moderator (Ericsson): Could you also include Intel as the supporting company for option 2 as we clearly showed our view to support option 2 in our paper (R4-2006568)?

Subtopic 2.2.2: Option 2 (alt. 2)

	Apple
	2.2.1: 60kHz is optional for UE, as for other FR1 bands. The main question is whether 25RB is optional or mandatory for UE, for which we have an opinion that it should be optional. As we explained in our paper, if a UE supports 60kHz SCS, it is likely that it will be supported for other bands and thus 24RB is a natural choice also for NR-U bands. 
2.2.2: Referring to our comments above, if 25RB is optional for the UE then we cannot see the strong reason to adopt alternative 2. 

	Ericsson
	Sub-topic 2.2.1: Option 1, 60k SCS should be optional
Sub-topic 2.2.3: the text proposal in R4-2007125 is basically fine (a similar text proposal in R4-2007045).

	Nokia
	Subtopic 2.2.1:
We would like to clarify that the Option 1, which seems to be taken from our contribution, was an observation and we did not intend any discussion in this. Support of 60kHz SCS is an optional UE feature.
Subtopic 2.2.3:
We propose adopting Option 1 in the running CR for NR-U


	ZTE
	Sub-topic 2.2.1 60KHz should be optionalsimilar as R15 NR
Sub-topic 2.2.2,  we support to have option 2. n46 band is quite different from other band, we don’t see the reason why the same requirement should be used. It’s expected that RF front for n46 is also different from other license band.
Sub-topic 2.2.3, we suggest to add some note for clarification in Table X-2 how to configure intra-carrier GB as there are several options, otherwise spec is not clear enough.


 
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#2-2-1
25 PRB for 60kHz single 20 MHz carrier
	Tentative agreements:There is clear agreement that, 60kHz SCS remains optional for UE to implement same as other FR1 bands. There are still different opinions on whether to use 25PRB as mandatory when 60kHz is used.
Candidate options: This is closely related to subtopic 2-2-2, thus discuss this further on subtopic 2-2-2 for second round.
Recommendations for 2nd round:
No discussions are needed in 2nd round, instead concentrate on sun-topic 2-2-2.

	Sub-topic#2-2-2
Intra-carrier guard band: Alt.1 or alt.2 [24PRB or 25PRB for 60kHz SCS]
	Tentative agreements:The situation remains same as previous meeting. Current opinions are split as follows:
· Alt 1 (24PRB for 60kHz SCS) [Apple, Charter]
· Alt 2 (25PRB for 60kHz SCS) [Intel, HW, ZTE]

Candidate options: This is open for three meetings already. 
Recommendations for 2nd round:
· Discuss further if we can come to a conclusion on this topic.
· Moderator seeks guidance on the topic from the chairman since the situation remains more or less same since last two meetings.

	Sub-topic#2-2-3
Guardband design for NR-U
	Tentative agreements:All available comments point to agreeing on the available option (i.e. : Introduce the SEM guardbands for NR-U based on the text proposal in section 4 of R4-2007175.)
One company proposed to add some clarifications.
Candidate options: Approve above option with suggested addition of some texts.
Recommendations for 2nd round:
ZTE to provide the suggested additional sentence and Nokia to provide a draft CR based on this suggestion in addition to text proposal in R4-2007175.



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

	#1 draft CR
	Draft CR on Guardband design for NR-U
	Nokia





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
The discussions in sub-topic 2-2-3 in the second round will be based on the draft CR that will be provided by Nokia.   

	Sub-topic#2-2-2
Intra-carrier guard band: Alt.1 or alt.2 [24PRB or 25PRB for 60kHz SCS]
	Company A

	
	Company B

	
	Company C

	
	…

	
	…

	Sub-topic#2-2-3
Guardband design for NR-U
	Company A

	
	Company B

	
	Company C

	
	…

	
	…



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

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





Topic #3: 100MHz CBW in NR-U
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006141 
	CableLabs
	Observation 1: the new 100 MHz bandwidth for NR-U introduces a new case of channel puncturing: interior triple puncture.
The punctured channel SEMs can be classified into four categories:
(a). Edge puncture;
(b). Interior single puncture;
(c). Interior double puncture;
(d). Interior triple puncture.
For categories (a), (b) and (c):
Proposal 1: re-use the SEMs up to 80 MHz bandwidth agreed in RAN4 #93 for the 100 MHz bandwidth edge puncture, interior single puncture and interior double puncture SEMs.
For category (d), interior triple puncture, three SEMs are considered: 
Case 1: -31 dBr at 20 MHz from the edges (blue dashed line in Figure 2). The SEM decreases from 0 dBr at the channel edges (-30 and 30 MHz) to -20 dBr at 1 MHz from the edges (-29 and 29 MHz), then decreases to -31 dBr at 20 MHz from the channel edges (-10 and 10 MHz), the SEM has a flat bottom of -31 dBr between -10 and 10 MHz.
Case 2: -28 dBr at 10 MHz from the edges (red dash-dotted line in Figure 2). The SEM decreases from 0 dBr at the channel edges (-30 and 30 MHz) to -20 dBr at 1 MHz from the edges (-29 and 29 MHz), then decreases to -28 dBr at 10 MHz from the channel edges (-20 and 20 MHz), the SEM has a flat bottom of -28 dBr between -20 and 20 MHz.
Case 3: -25 dBr at 10 MHz from the edges (green dotted line in Figure 2). The SEM decreases from 0 dBr at the channel edges (-30 and 30 MHz) to -20 dBr at 1 MHz from the edges (-29 and 29 MHz), then decreases to -25 dBr at 10 MHz from the channel edges (-20 and 20 MHz), the SEM has a flat bottom of -25 dBr between -20 and 20 MHz.
To compare SEM cases 1, 2 and 3, SINR degradation is simulated.
Proposal 2: SEM case 1 should be used with priority since it has the smallest SINR degradation (compared with the other 2 cases under analysis), see Table 1 and Figure 3.
Proposal 3: SEM case 2 may be considered alternatively albeit the victim SINR degradation remains a concern, see Table 1 and Figure 3.

	R4-2007323
	Huawei, HiSilicon
	Observation 1: If using Type A multi LBT sub-band channel access, there is no issue for 100MHz CBW in band n46.
Proposal 1: Channel raster for 100MHz CBW in NRU as listed in Table.1 should be supported 
Proposal 2: The spectrum emission mask for 100MHz channel bandwidths in NRU should be supported as below:
· for full bandwidth transmission, the general spectrum emission mask in NRU is applied.
· for single punctured channel in the middle, the emission mask of the puncture center is limited at -23dBr.
· for multiple punctured channels in the middle, the emission mask in the middle is floored at -25dBr.
· for punctured channel(s) at the edge, the emission mask edge is floored at -28dBr.


	R4-2007417
	ZTE Corporation
	Proposal 1: to adopt the channel raster for 100MHz in Table 1.
Proposal 2: to adopt the intra-carrier GB for 100MHz in Table 2.
Proposal 3: to adopt SEM with three non-transmitted carriers for 100MHz in Table 3.
Proposal 4: to further discuss the related BS/UE RF requirement.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
SEM for 100MHz
· Option 1: 
· re-use the SEMs up to 80 MHz bandwidth agreed in RAN4 #93 for the 100 MHz bandwidth edge puncture, interior single puncture and interior double puncture SEMs
· For interior triple puncture, consider either case 1 and case 2 (preferably case 1): 
· Case 1: -31 dBr at 20 MHz from the edges (blue dashed line in Figure 2) of R4-2006141  
· Case 2: -28 dBr at 10 MHz from the edges (red dash-dotted line in Figure 2) of R4-2006141
· Option 2
· for full bandwidth transmission, the general spectrum emission mask in NRU is applied.
· for single punctured channel in the middle, the emission mask of the puncture center is limited at -23dBr.
· for multiple punctured channels in the middle, the emission mask in the middle is floored at -25dBr.
· for punctured channel(s) at the edge, the emission mask edge is floored at -28dBr.
· Option 3: 
· to adopt SEM with three non-transmitted carriers for 100MHz in Table 3 as in R4-2007417.
Channel raster for 100MHz
· Option 1: Channel raster for 100MHz CBW in NRU as listed in Table.1 should be supported as in R4-2007323
· Option 2: to adopt the channel raster for 100MHz in Table 1 as in R4-2007417.   
Intra-carrier GB
· Option 1: to adopt the intra-carrier GB for 100MHz in Table 2 as in R4-2007417.   
BS/UE RF requirements
· Option 1: to further discuss the related BS/UE RF requirement.
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

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

	Charter Communications
	Sub topic 3.2.1 SEM for 100 MHz bandwidth.
We believe 100 MHz bandwidth should be left out from NR-U initial spec (Rel-16) for further study. There are details that need to be further analyzed to insure co-existence with other technologies.
Once those details are worked out, we agree on the SEM limits provided in R4-2006141.
Sub topic 3.2.2 channel raster for 100 MHz
To demonstrate why 100 MHz channel BW needs to be studied further, let me share the Wi-Fi channel bonding configuration
[image: cid:image001.png@01D62B1C.21054340]  
For example, channel raster with center freq at 5680 MHz or NR-ARFCN 778668 can wipe out two 80 MHz wi-fi channels.
For 60 MHz channel bandwidth, we worked very carefully to only identify channel rasters that would fall inside the 80 Mhz wi-fi channel bonding configurations.
Our recommendation is to leave 100 MHz out of the initial spec and work together to identify the right channel rasters in order to optimize the performance of both technologies.
Sub topic 3.2.3 Intra-carrier GB
We would hold off any discussion on Intra-carrier GB until we finalize the study of 100 MHz channel bandwidth.


	Skyworks
	3.2.1: If 100MHz wideband operation is introduced, Option1 case 1 is not agreeable as it is not in agreement with the -28dBr floor agreed for other punctures. SINR degradation budget should stay the same

	Huawei
	Comments to Charter: if type A multi-LBT channel access is adopted, there is no coexistence issue. We can at least define the channel raster for 100MHz CBW under the restriction that type A multi-LBT channel access should be used. The coexistence case can be discussed further. 

	Qualcomm Incorporated
	Sub-topic 3.2.1.  We do not agree to extend the floor down to -31 dBr for 100 MHz in-channel mask.  -25 dBr floor should be considered.

	Intel
	Subtopic 3.2.1: 100 MHz CBW introduction is still FFS and our view is not introducing 100 MHz in Rel-16. We suggest not to open a new discussion in Rel-16 and to finish all open issues in Rel-16 timeframe.

The following comments on 100 MHz SEM and channelization are conditional.
· SEM 
Our view is no introduction of 100 MHz in Rel-16. In case RAN4 agree to introduce 100 MHz, however, the same principle has to be kept from 80 MHz CBW where -25 dBr was used for the floor for the multiple punctures. Other options, i.e., -28 or -31 dBr are overly tightening requirements.

Subtopic 3.2.2: 100 MHz channelization
· Channelization
Our view is no introduction of 100 MHz in Rel-16. In case Ran4 agree to introduce 100 MHz, however, option 2 in R4-2007323 seems to make sense. One aspect we would like to raise is that there is ITS overlap in 5850 – 5920 MHz and the Fc = 5865 MHz should be removed.

Again, our understanding is 100 MHz CBW introduction in Rel-16 is still FFS, and our view is not to introduce it.

	Apple
	Our general view is that even though introduction of 100MHz channel will bring benefits to NR-U deployments, it still requires non-trivial amount of specification work and further discussions on e.g. SEM, channel raster, wide-band operation, etc. Thus, our preference is to focus on completion of the core NR-U functionality.

	CHTTL
	Our preference is also to focus on completion of the core NR-U functions; 100MHz can be further studied in later release.

	Ericsson
	Subtopic 3.2.1: Option 2. For Wi-Fi coexistence a more stringent mask is not useful. The impact of ACS is not considered. For an IEEE 802.11 victim the ACS is specified at I/N = 16 dB for BPSK with about SNR about 4 dB, i.e. compares to an "equivalent" ACS for 3GPP around 20 dB using an RMC of about 0 dB. Similar for higher order MCS (with SNR > 20 dB) used by IEEE 802.11-2016. Hence it is the ACS that sets the ACIR and the resulting SNR in the cases studies, i.e.  ACIR < 20 dB regardless of the in-band mask. The problem is a lax specification of the ACS for any victim. The current ETSI BRAN agreement for the punctured spectrum mask is -25 dB for any gap size.
A 100 MHz SEM should be specified regardless of specification of 100 MHz channel bandwidth, it also applies for 5*20 MHz intra-band contiguous CA.
Sub-topic 3.2.2: the 100 MHz channel bandwidth is not useful in 5150-5350 MHz with the proposed raster due to the unwanted emissions requirements outside this sub-band, the outermost 20 MHz channels cannot be used (or very low power). Similarly for 100 MHz channels near the 5470 MHz lower band limit.

	Nokia
	Subtopic 3.2.1:
We agree finalization of NR-U general requirements is first priority, 100 MHz CBW can be introduced at a later stage.
We would like to note that the current ETSI BRAN agreement for the punctured spectrum mask is -25 dB for any gap size.

	ZTE
	We support to define 100MHz in R16 . For SEM for 100MHz, we also think that -25 dBr floor should be considered..
To Regarding 100MHz in 5150-5350 and near 5470MHz, we could further discuss that regulator information in details.

	CableLabs
	We agree with Charter and Qualcomm to left 100 MHz bandwidth out of Rel-16 for future study. Whenever the SEM needs to be considered, our proposals and SINR degradation analysis that compares each SEM candidates (R4-2006141) should be considered.
Thanks for the feedback about three SEM cases (-31, -28 and -25 dBr) for 100 MHz bandwidth. We would still prefer -28 dBr for interior triple punctures that agrees with the edge puncture mask. The -25 dBr interior double puncture mask was agreed in RAN4 #93 (Nov. 2019 in Reno) because the channel bandwidth was only up to 80 MHz and the number of punctured channels was only two and it is hard for RF front end to meet more stringent mask. However, as the channel bandwidth becomes larger and number of punctured channels increases, it is easier to meet the -28 dBr mask. Larger bandwidth (such as 160 or 200 MHz) might be considered for NR-U in the future that will introduce 6 interior punctures or 8 interior punctures. It is unfair to always keep the -25 dBr interior puncture mask for all bandwidth values.


 
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#3-2-0 100MHz to be discussed in next release
	Tentative agreements:As the moderator, I add this sub-topic since there were a number of comments from a number of companies regarding deferring 100MHz CBW to a later release.  
Candidate options: 
· Postpone all 100MHz CBW related requirements to Rel-17.
Recommendations for 2nd round:
Discuss this further in 2nd round and document the agreement in the WF:” WF on 100MHz CBW in NR-U”  

	Sub-topic#3-2-1 SEM for 100MHz
	Tentative agreements:There were three options for SEM for 100MHz CBW. A number of comments have been made, and merging these comments are needed.  
Candidate options:All three options with variations remain open.
Recommendations for 2nd round:
· Discuss this further in 2nd round and document the agreement (if any) in the WF:” WF on 100MHz CBW in NR-U” 
· If we decide to postpone 100MHz CBW to Rel-17, then use the agreement in this WF in a later release as reference. 

	Sub-topic#3-2-2
Channel raster for 100MHz
	Tentative agreements:There are no clear agreement on this topic.
Candidate options:Both options remain open:
· Option 1: Channel raster for 100MHz CBW in NRU as listed in Table.1 should be supported as in R4-2007323
· Option 2: to adopt the channel raster for 100MHz in Table 1 as in R4-2007417.   
Recommendations for 2nd round:
· Discuss this further in 2nd round and document the agreement (if any) in the WF:” WF on 100MHz CBW in NR-U” 
· If we decide to postpone 100MHz CBW to Rel-17, then use the agreement in this WF in a later release as reference.

	Sub-topic#3-2-3
Intra-carrier GB
	Tentative agreements No agreement on this topic.
Candidate options:Only available option is: •	Option 1: to adopt the intra-carrier GB for 100MHz in Table 2 as in R4-2007417.   
Recommendations for 2nd round:
· Discuss this further in 2nd round and document the agreement (if any) in the WF:” WF on 100MHz CBW in NR-U” 
· If we decide to postpone 100MHz CBW to Rel-17, then use the agreement in this WF in a later release as reference.

	Sub-topic#3-2-4
BS/UE RF requirements
	Tentative agreements:There was no comment.
Candidate options:Discuss further.
Recommendations for 2nd round: No discussions are needed for second round.



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

	#1 WF
	WF on 100MHz CBW in NR-U
	Huawei





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 
The discussions in the second round will be based on the draft WF that will be provided by Huawei. All comments on the WF will be captured in this section.   
	Sub-topic#3-2-0 100MHz to be discussed in next release
	Company A

	
	Company B

	
	Company C

	
	…

	
	…

	Sub-topic#3-2-1 SEM for 100MHz
	Company A

	
	Company B

	
	Company C

	
	…

	
	…

	Sub-topic#3-2-2
Channel raster for 100MHz
	Company A

	
	Company B

	
	Company C

	
	…

	
	…

	Sub-topic#3-2-3
Intra-carrier GB
	Company A

	
	Company B

	
	Company C

	
	…

	
	…



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

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





[bookmark: _Hlk41069000]Topic #4: Wideband operation
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006334
	Apple Inc.
	 Proposal 1a:	Wide-band operation is an optional feature for the UE.
Proposal 1b:	Without wide-band operation, the maximum channel bandwidth supported by a UE is 20MHz.
Proposal 2:	New bandwidth classes should be added to enable aggregation of 3-5 20MHz carriers.
Proposal 3:	For all bandwidth classes supported by the NR-U UE, the maximum aggregated bandwidth depends on whether a UE supports wide-band operation or not.




[bookmark: _Hlk41068899]Open issues summary
[bookmark: _Hlk41068933]Wideband operation optional or not
· Option 1: 
· Wide-band operation is an optional feature for the UE.
· 
Max CBW without wideband operation
· Option 1: Without wide-band operation, the maximum channel bandwidth supported by a UE is 20MHz.
New BW classes
· Option 1: 
· For all bandwidth classes supported by the NR-U UE, the maximum aggregated bandwidth depends on whether a UE supports wide-band operation or not.
· 


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

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

	Skyworks
	4.2.2: clarification: should it be understood that if a UE does not support wideband operation it only supports 20MHz channels?

	Qualcomm Incorporated
	4.2.1.  It is unclear what it means that wideband operation is optional.  So far, bandwidths 20, 40, 60, and 80 MHz have been discussed.  Is the proposal that these bandwidths are optional?  Or is the proposal that the sub-bands within these channels are optional?  Bandwidths defined for a band are generally mandatory.  Intra-band CA is another means of wideband.  CA itself is optional, of course.

	Apple
	In response to comments/questions from other companies. Intra-band carrier aggregation is one potential solution for "wideband" operation, but our understanding is that carrier aggregation for NR-U follows the same principles as for licensed band. On the contrary to it, NR-U defines several new features, such as intra-carrier guard bands, for which RAN4 has defined patterns and for which the corresponding signaling is introduced. Thus, the question is whether we assume that all the related functionalities are mandatory or not because they do not exist in licensed bands. 

	CHTTL
	4.2.1, 4.2.2: Clarification: with the proposal, > 20MHz channel BW will be optional for UE?

	Ericsson
	Sub-topic 4.2.1: Option 1 requires further discussion since functionality with intra-cell guard bands is associated with feature group indicators. 
Wideband operation with intra-band CA is optional (CA a capability)

	Nokia
	Subtopic 4.2.1:
Even after further explanation from Apple the proposal is not clear. When looking at 4.2.2 are you intending to make all BW >20MHz optional for NR-U as they are based in intra-band aggregation either CA or wideband based? From our understanding the NR Rel-15 baseline is that 100MHz BW is supported per cell in FR1 so not sure how to understand this.    

	CableLabs
	Subtopic 4.2.1 and 4.2.2: what is the benefit and tradeoff of adding this wideband operation option? Just constrain of hardware? Perhaps 20MHz bandwidth only will have higher power density and better coverage than large bandwidth is the PA capability is limited?

	MediaTek
	Sub-topic 4.2.1: Wideband operation optional or not
Unlike NR licensed bands, NR-U spectrum are shared by different service providers and need to coexist with WiFi. Therefore, wide-band operation cannot always be ensured due to LBT failure in certain sub-channel which could cause the reception issue for the entire wide-band channel due to unfiltered interferer within the wide-band channel. Therefore, the support of channel BW wider than 20 MHz shall be considered as optional.
Sub-topic 4.2.3: New BW classes
To complement the insufficiency of wide-band operation as mentioned above, CA composed of multiple 20MHz CCs up to 100MHz aggregated channel BW can be considered in Rel-16. Since current NR CA BW classes do not support some of these combinations, such as 3x20MHz, 4x20MHz, 5x20MHz, it is proposed to define new BW classes to support these combinations which can be specific to NR-U.

	Apple
	Referring to comments and questions from several companies, there is no issue with supporting 100MHz for FR1. However, NR-U assumes presence of the LBT mechanism performed in 20MHz sub-bands, for which RAN1 and RAN4 devised an additional feature that allows for scheduling of data within intra-carrier guard bands when LBT is successful for contiguous LBT sub-bands. And since the outcome of LBT is not known in advance, i.e. which LBT sub-bands are successful, this wideband mode of operation is a new sub-feature for a UE supporting NR-U. If we take an assumption that channel bandwidth 40, 60, and 80MHz are mandatory for NR-U, then it automatically means that wideband operation is also mandatory; otherwise it is not clear how it works. If wideband operation is optional for the UE, then channel bandwidth larger than 20MHz will be also optional. 

	Qualcomm Incorporated
	Indeed, NR-U is not exactly like NR and there are new features required such as LBT.  If it were exactly the same as NR, there would be no point in this work item!  Because the ability to be able to access the channel is probabilistic in nature does not mean that the support of bandwidths or wideband should be optional.  If it is not supported, then wideband channel access is no longer probabilistic – it is zero.  If the concern is scheduling within the guard-bands, I believe that feature itself is optional and can be signaled (part of the UE feature discussion).  

	
	


 
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#4-2-1
Wideband operation optional or not
	Tentative agreements:There were two opinions:
· Wideband operation optional: Apple, MediaTek
· Wideband operation mandatory: Qualcomm, Nokia
Candidate options:
There are two above options which are still open.
Recommendations for 2nd round:
Discuss further in second round.

	Sub-topic#4-2-2
Max CBW without wideband operation
	Tentative agreements: It can be agreed that, without wide-band operation, the maximum channel bandwidth supported by a UE is 20MHz, since there was no comment opposing this.
Candidate options:
· Without wide-band operation, the maximum channel bandwidth supported by a UE is 20MHz.
Recommendations for 2nd round:
Agree on the above option.

	Sub-topic#4-2-3
New BW classes
	Tentative agreements: There is no opposition on the option: For all bandwidth classes supported by the NR-U UE, the maximum aggregated bandwidth depends on whether a UE supports wide-band operation or not.
Candidate options:
· For all bandwidth classes supported by the NR-U UE, the maximum aggregated bandwidth depends on whether a UE supports wide-band operation or not.
Recommendations for 2nd round:
Agree on the above option.



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

	#1
	
	





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

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



Discussion on 2nd round 
	Sub-topic#4-2-1
Wideband operation optional or not

	Company A

	
	Company B

	
	Company C

	
	…

	
	…

	Sub-topic#4-2-2
Max CBW without wideband operation

	Company A

	
	Company B

	
	Company C

	
	…

	
	…

	Sub-topic#4-2-3
New BW classes
	Company A

	
	Company B

	
	Company C

	
	…

	
	…



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

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



Topic #5: NR-U band combinations
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006464
	Charter Communications, Inc
	 [DC] TP for TR 37.716-11-11 for DC_48_n46


	R4-2006481
	Charter Communications, Inc
	TP for TR 38.716-02-00 for CA_n48-n46

	R4-2007107

	Ericsson
	Draft CR on Introduction of standalone NR-U combinations in Rel-16

	R4-2007108
	Ericsson
	TP on Inclusion of NR-U standalone combinations in TR 38 716-01-01:

	R4-2007610
	Ericsson, T-Mobile US, MediaTek
	TP for TR 37.716-11-11 to correct MSD for DC_2_n46

	R4-2007918
	Ericsson, AT&T
	TP for TR 37.716-21-11: Including band combinations 14-66_n66



Open issues summary
Please check section 5.3.2. All documents in this section are TP or CR, thus comments are requested in section 5.3.2.
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

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

	Charter Communications
	For R4-2006464 and R4-2006481, we have further analyzed, corroborated with chip vendors, and refined the values and remove square brackets for approval. We have also added more details on the assumptions made to reach these values


 
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

	R4-2006464
[DC] TP for TR 37.716-11-11 for DC_48_n46

	 Skyworks: Acceptable. Note that separate antennas may not always apply in the future

	
	 CHTTL: next time please use the latest TR as the basic when applying the further changes.

	
	Charter Communications:  To the moderator.  An inquiry was made to us from TMUSA that upon approval of the TP a CR is needed to capture the NR-U combos.  I had confirm this with the rapporteurs and the chairman and his guidance was to ask the moderator to request the CR at the completion of the first round

	R4-2006481
TP for TR 38.716-02-00 for CA_n48-n46
	Skyworks: Acceptable. Note that separate antennas may not always apply in the future

	
	 CHTTL: next time please use the latest TR as the basic when applying the further changes.

	
	Charter Communications:  To the moderator.  An inquiry was made to us from TMUSA that upon approval of the TP a CR is needed to capture the NR-U combos.  I had confirm this with the rapporteurs and the chairman and his guidance was to ask the moderator to request the CR at the completion of the first round.

	R4-2007107
Draft CR on Introduction of standalone NR-U combinations in Rel-16
	Skyworks: should some of these combination support 10MHz BW?
Some combination are missing: class C: 40+80? 3x/4x/5x20MHz not enabled? 5x40MHz not enabled?

	
	Qualcomm:  The requirements are missing for these bandwidth classes

	
	

	R4-2007108
TP on Inclusion of NR-U standalone combinations in TR 38 716-01-01:
	 Skyworks: maximum aggregated BW not aligned with channel combinations, some missing combinations. Class N and O  are covered by class C and O only if 100MHz introduced.

	
	Qualcomm:  We need to define the general requirements for these bandwidth classes, i.e., ACS, blocking, etc.

	
	

	R4-2007610
TP for TR 37.716-11-11 to correct MSD for DC_2_n46
	 Skyworks: do not understand changes since for n46 UL interference we had agreed that UL configuration creating issues are skipped ie there are UL BW gaps

	
	 The update makes sense to us, since we also agreed the MSD for the harmonic mixing in the previous TP. But the title of the Table 6.5.1.7-3 might need to be updated? And since Table 6.5.1.7-1 includes both types of requirements, should we put the references to the rows for the NOTE 1, 2, 3?

	
	

	R4-2007618
TP for TR 37.716-21-11: Including band combinations 14-66_n66
	Skyworks: what is the relation with NRU? Wrong agenda

	
	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#1
	Tentative agreements:There were comments regarding three issues and chariman provided guidances on two of those issues, namely:
· NR CA involving NR-U bands
· EN-DC involving NR-U
· SA NR-U combinations
Candidate options:
Recommendations for 2nd round:
Three tdocs for draft CR to be provided and companies are requested to provide comments on these three draft CRs.



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

	#1 Draft CR
	Draft CR on Introduction of NR-U CA combinations in Rel-16
	
Charter, T-Mobile USA



	# Draft CR
	Draft CR on Introduction of NR-U EN-DC combinations in Rel-16
	
Charter, T-Mobile USA



	#3 Draft CR
	Draft CR on Introduction of standalone NR-U combinations in Rel-16
(Moderator comment: This is revision of R4-2007107)
	Ericsson



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 
The discussions in the second round will be based on the draft CRs that will be provided by the respective companies. All comments on the draft CRs will be captured in this section.   

	Draft CR on Introduction of NR-U CA combinations in Rel-16
	Company A

	
	Company B

	
	Company C

	
	…

	
	…

	Draft CR on Introduction of NR-U EN-DC combinations in Rel-16
	Company A

	
	Company B

	
	Company C

	
	…

	
	…

	Draft CR on Introduction of standalone NR-U combinations in Rel-16
	Company A

	
	Company B

	
	Company C

	
	…

	
	…



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

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”
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Spectrum utilization for single carrier operation of 20MHz case:

* |tis agreed to increase the number of PRBs to 25 for 20 MHZ channel
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