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Introduction
The basket WI was agreed in RAN#88e meeting to manage all requests related to adding new channel BW in existing NR bands. 
For this bis meeting, this thread will focus on the following items:
· Start or continue discussion on:
· Adding 100MHz in bands n46 and n96
· Adding 25, 35 and 45 MHz in band n41.
· Come back on adding 10, 20, 30, 70 and 90 MHz in band n79 to address a NBC issue.
· Misc.

Topic #1: NR-U bands n46 and n96 - 100 MHz channel BW
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2200177
	Charter Communications, Inc, CableLabs, Comcast, Broadcom, HPE
	Proposal 1: RAN4 should consider 100 MHz channel bandwidth configuration in NR-U will not overlap two 80 MHz Wi-Fi channel bonding, only four 100 MHz channel rasters (5200, 5300, 5520 and 5865 MHz) for NR-U in 5 GHz (n46).
Proposal 2: RAN4 should not consider implementing NR-U 100 MHz channel bandwidth configurations in n46 (5 GHz) band since there has not been any proposals that will avoid unfair co-existence scenarios.

	R4-2200437
	Apple
	[bookmark: _Toc47700987][bookmark: _Toc54183609][bookmark: _Toc37101494][bookmark: _Toc37100065][bookmark: _Toc37012403][bookmark: _Toc92491725]Proposal 1:	For the 30kHz SCS, adopt intra-carrier guard band pattern 50-6-50-6-49-6-50-6-50.
[bookmark: _Toc92491726]Proposal 2:	For the 60kHz SCS, adopt intra-carrier guard band pattern 23-5-23-5-23-5-23-5-23.

	R4-2200505
	CableLabs, Charter Communications, Inc
	Proposal 1: -28 dBr at 10 MHz from the edges.


Open issues summary
Sub-topic 1-1: Band n46 
Sub-topic description: 100MHz channel BW support in band n46 and possible channel raster. No agreement was possible in last RAN4#101-e meeting.
Issue 1-1-1: 100MHz channel BW for band n46
· Proposals: Following alternatives have been proposed by Charter, please indicate your view:
· Alt1: RAN4 should consider 100 MHz channel bandwidth configuration in NR-U will not overlap two 80 MHz Wi-Fi channel bonding, only four 100 MHz channel raster (5200, 5300, 5520 and 5865 MHz) for NR-U in 5 GHz (n46).
· Alt2: RAN4 should not consider implementing NR-U 100 MHz channel bandwidth configurations in n46 (5 GHz) band.
· Other (please describe).

· Recommended WF
· TBA
Sub-topic 1-2: Band n96 
Issue 1-2-1: Intra-carrier guard band
· Proposals: The intra-carrier guard band pattern should be:
· Option 1 (Apple)
	SCS
	Pattern

	30 kHz
	50-6-50-6-49-6-50-6-50

	60 kHz
	23-5-23-5-23-5-23-5-23



· Other (please, indicate your proposed pattern).

· Recommended WF
· TBA 

Issue 1-2-2: SEM for tripled puncture
· Proposals: For tripled puncture the SEM, consider:
· Option1: -28dBr at 10MHz from the edges (CableLabs, Charter)
· Other (please propose a limit).
· Recommended WF
· TBA 


Companies views’ collection for 1st round 
Open issues 
Sub-topic 1-1: Band n46
Issue 1-1-1: 100MHz channel BW for band n46
	Company
	Comments

	XXX
	

	Huawei
	We think more channels should be introduced, otherwise it lets many blocks is inaccessible for NR-U 100 MHz. 

	Charter Communications Inc
	No compromise solutions have been provided to mitigate interference with Wi-Fi.  For the US, we cannot see any compromised solution in this Region.  Our suggestion is not to allow 100 Mhz channel raster in NR-U for this Region but we are not certain if this requirement can be made by Region

	Skyworks
	RAN4 is about making compromises. WiFi is not the only victim in this NR-U/co-existence scenario. Both NR-U and WiFi may be victims. Compare for example the two following cases:
· Case 1 Victim=NR-U: 1x 160MHz WiFi channel may block 2x80MHz NR-U channels, 
· Case 2 Victim=WiFi: NR-U CA of 100+60MHz may block 2x80MHz WiFi channels.
These two scenarii are reciprocal. Why would case 1 be acceptable and not case 2?

	CableLabs
	We agree with Charter Communications. If no compromise solutions can be agreed, we would suggest not allowing 100 MHz BW in the USA.
@Skyworks, many Wi-Fi networks have been deployed in band n46, and they should be protected from the new coming technologies. We have made compromise in band n96.

	Intel
	We see a need for more than only four 100MHz channels that limit the accessible spectrum for NR-U.  It is not justified to severely limit NR-U 100MHz and yet utilize even larger WiFi 160MHz channels.

	Qualcomm
	We still think that companies in RAN4 should be able to reach a compromise the provides reasonable protection to Wifi while not severely limiting spectrum access to NR-U in band n46. One option may be specifying additional conditions to reduce the risk of interference between different technologies. An expanded channel raster for NR-U 100 MHz in n46 could be made applicable only in deployment scenarios where coexistence issues with Wifi can be avoided. E.g. private networks with no Wifi. 


 
Sub-topic 1-2: Band n96
Issue 1-2-1: Intra-carrier guard band
	Company
	Comments

	Skyworks
	We support Option 1, not only it offers the smallest GB but it also provides a symmetrical arrangement. This is important to minimize the impact on MPR/A-MPR.

	Intel
	We don’t see these proposals listed in R4-2200436

	Apple
	Option 1.


 
Issue 1-2-2: SEM for tripled puncture
	Company
	Comments

	XXX
	

	Huawei
	The triple puncture is defined in harmonised standard EN 301 893 and the emission mask in the middle is floored at -25 dBr. We propose to align with EN 301 893 as we proposed in last meeting.

	Charter Communications Inc.
	The analysis made by Cable Labs still shows significant issues with the floor at -25 dBr.

	Skyworks
	We share same view as Huawei. We propose to align NR-U specifications with ETSI EN 301 893 for which the punctured spectrum emission mask is floored at -25dBr.

	CableLabs
	Our simulation study shows there is a co-existence issue: SINR degradation with -25 dBr SEM is unacceptable. 

	Intel
	We do not see a reason to change from the -25dBr spec already used in other cases.

	Nokia
	We see no reason for making the 3GPP requirements more stringent than regulations. Do note that other technology operating in the same band will also just follow regulations.


 


CRs/TPs comments collection

	CR/TP number
	Comments collection

	NA
	

	
	

	
	



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 

	Issue 1-1-1
	Issue 1-1-1: 100MHz channel BW for band n46
Tentative agreements: 
This has been discussed for several meetings and in one GTW and it seems very difficult to converge. Still, some companies would like to not close this topic, trying to find some acceptable compromise.
Candidate options:
Recommendations for 2nd round:
Further discuss Qualcomm’s proposal by evaluating its feasibility and identifying deployment restriction that would protect existing WiFi deployments. Other options are not precluded.

	Issue 1-2-1
	Issue 1-2-1: Intra-carrier guard band
There was typo: Apple’s tdoc is R4-2200437 (and not R4-2200436).
Tentative agreements: 
Option 1 seems agreeable.
Candidate options:
Recommendations for 2nd round: 
Capture agreement on option 1 in the WF. 

	Issue 1-2-2
	Issue 1-2-2: SEM for tripled puncture
Tentative agreements: 
Two strong views on this topic. This has also been discussed for several meetings and it seems difficult to find any compromise. 
Of course, there is always better protection with a lower limit but, still, the ETSI EN will be used to get EU certification according to the RE-D directive, which also ensures an efficient use of the spectrum. As some companies commented, it’s then difficult to understand why -25dBr would not cause any major issue in Europe, while it might be elsewhere.
Candidate options: 
Floor at -25dBc to align with EN 301 893.
Recommendations for 2nd round:
May be the proponents for -28dBr could explain in this 2nd round why there is no issue with -25dBr in Europe and, if not, the recommendation would be to agree on -25dBr to align with EN 301 893.
Proponents of -25dBr are also encouraged to provide additional technical information why -25dBr is good enough.



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 #2: Band n79 – 10, 20, 30, 70 and 90 MHz 
This topic is focusing on adding 10, 20, 30, 70 and 90 MHz CBW support in band n79. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2200922
	Samsung
	Observation 1: Given the backward compatibility, how to determine table for CORESET#0 configuration can be an issue that needs further discussions.
Observation 2: Alternative 1 has limited specification impact, however, it will result only Index 0 of CORESET#0 configuration can be used for the network for n79 deployment. RAN1 or RAN4 specification needs to clarify configuration restriction on band n79.
Observation 3: Alternative 1a has limited specification effort, and provide more configuration flexibility comparing with Alternative1. RAN1 or RAN4 specification needs to clarify the restriction for table determining on band n79.
Observation 4: Alternative 2 has no impact on RAN1. However, defining new band (nX) would increase the searching time and power consumption of the new UE supporting both n79 and nX due to the blind detection.
Observation 5: All of the potential solutions above need the further clarification from other WGs.
Proposal 1: Send LS to RAN1/2 to indicate the previous agreement of RAN4. It is up to RAN1/2 to confirm the best option by clarifying the CORESET#0 restrictions related to new channel bandwidth less than 40MHz to n79 with the potential solutions above.

	R4-2200923
	Samsung
	Draft LS on CORESET#0 impact of CBW narrower than 40MHz of n79



Open issues summary
Sub-topic 2-1
Sub-topic description: Non backward compatibility issue with the introduction of the smaller channel BWs in band n79
Issue 2-1: NBC issue with the introduction of the smaller channel BW in band n79
· Proposals: do you agree there is a NBC issue with the introduction of the smaller channel BW in band n79 as explained here after: 
In TS 38.213, upon detection of SS/PBCH block, UE determines CORESET#0 from MIB by looking up the table for controlResourceSetZero. The table is determined according to subcarrier spacing of SSB, subcarrier spacing of PDCCH, and minimum channel bandwidth of the frequency band where UE located. For example, a new UE supporting 10 MHz the minimum channel bandwidth for n79 will have a different table (table 13-4) for CORESET#0 configuration with a legacy UE still supporting 40 MHz (table 13-6).
· Yes
· No
· Recommended WF
· Yes, there is a NBC issue.
Sub-topic 2-2
Sub-topic description: The proposed alternatives to address the NBC issue are listed here for discussion, trying to identify some RAN4 preferences. 

Issue 2-2: Alternatives to solve the NBC issue
· Proposals: Share your view on the following alternatives:
· Alt 1: Add narrower channel bandwidth to n79, and indicate different table to legacy UE and new UE for CORESET#0 configuration.
· Alt 1a: Add narrower channel bandwidth to n79, and indicate the same table to legacy UE and new UE for CORESET#0 configuration.
· Alt 2: Add narrower channel bandwidth to new band nX instead of n79
· Other (please describe)
· Recommended WF:
· To facilitate the discussion, Samsung’s evaluation of the identified alternatives is copied here after:
	
	Pros
	Cons
	Specification impact

	Alternative 1
	· Limited specification effort (Rel-17)
	· Only one CORESET#0 configuration can be used for n79
	· Add clarification on restriction of CORESET#0 configuration in RAN1

	Alternative 1a
	· Limited specification (Rel-17) 
· More configuration flexibility comparing Alt.1
	· Lose some configuration flexibility compared with 10MHz table. 
	· Add clarification on CORESET #0 configuration table determination in RAN1

	Alternative 2
	· No impact on RAN1
	· New band shall be introduced (Rel-18)
· Potential increase in UE complexity to support both n79 and nX
	· Previous RAN4 agreements on n79 is reverted
· Add new band in RAN4



Companies views’ collection for 1st round 
Open issues 
Issue 2-1: NBC issue with the introduction of the smaller channel BW in band n79
	Company
	Comments

	Ericsson
	We agree, we noticed as well this NBC issue

	Huawei
	Yes, there is a NBC issue

	Intel
	We see this as an NBC issue

	Samsung
	Yes, the issue has to be resolved

	Nokia
	Yes

	MTK
	Yes, there is an NBC issue.

	ZTE
	Yes, NBC issue has to be resolved.

	Apple
	Yes


 
Issue 2-2: Alternatives to solve the NBC issue
	Company
	Comments

	Ericsson
	Alt 1 would not be acceptable as there is only one index (index 0) with the same CORESET#0 location in both tables, this would be too restrictive and might cause some major issue in already deployed network. 
Alt 1b would only work if the common table is the “legacy” table (table 13-6 minimum channel BW of 40MHz) so that legacy UEs could also connect to the network.
We would like to suggest a 4th alternative for RAN1 evaluation, Alt 1b:
Add narrower channel bandwidth to n79 and:
· If the UE synchronizes on the “legacy” raster point (GSCN step size 4), the UE shall look at the table 13-6 (minimum channel BW is 40MHz).
· If the UE synchronizes on a “new” raster point (GSCN step size 1 but not 4), the UE shall look at the table 13-4 (minimum channel 5 or 10 MHz).
This alternative should give a better flexibility than Alt 1a, enabling using much more position for CORESET#0 as specified in table 13-4.

	Huawei 
	It can indicate different table considering the case for spectrum >=40 MHz and < 40 MHz

	Intel
	In our view, it is best to work to achieve flexibility in the number of CORESET#0 locations.

	Samsung
	We agree to add 4th alternative to the possible solutions. Also, we can think about RAN4 makes the decision rather than waiting for RAN1’s evaluation given the time limitation. It would be better for us in case we don’t get one solution from RAN1 on time. Then, the LS could be changed for the information of our decision to RAN1. We suggest to continue the discussion on how to proceed or how to choose the best option during the 2nd round while keeping the LS as its original intention just in case.

	Nokia
	Fine to evaluate the 4th alternative, if it can be suggested to RAN1 for final checking.
Alt 2 would require a new WI to introduce a new band so the issue cannot be resolved soon; it would need to be less prioritized. Alt 1 and 1a do not look flexible enough.

	MTK
	We suggest to send an LS to RAN1, asking them to resolve this issue. As the rules and tables were defined by RAN1, RAN1 is the right place to make the corresponding change (if needed.)

	ZTE
	Agree with MTK.  Leave it to RAN1.

	Apple
	We think that the alternative to introduce a new band nX to resolve the issue it is not a good solution. 
We think that RAN4 can list the alternatives in the LS and if possible, suggest one of the options but it is up to RAN1 to decide the best alternative.


 

CRs/TPs comments collection

	CR/TP number
	Comments collection

	R4-2200923
	Draft LS on CORESET#0 impact of CBW narrower than 40MHz of n79
Please, propose any revision in sub-folder “Round1/LS-CR Revision”

	
	Ericsson: we would like to revise the LS and include our proposed alternative for RAN1 evaluation. 

	
	Samsung: We can also revise the intention of the LS depending on the 2nd discussion.

	
	MTK: It is fine to list some alternatives, but we prefer to make it clear that it is up to RAN1 to take one of them or work on a new one.

	
	

	
	

	
	



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 

	Issue 2-1
	Issue 2-1: NBC issue with the introduction of the smaller channel BW in band n79
Tentative agreements:
 The issue has been acknowledged by all companies who commented
Candidate options:
Recommendations for 2nd round:
 NA, better to focus on the LS and the next step 

	Issue 2-2
	Issue 2-2: Alternatives to solve the NBC issue
Tentative agreements:
 From the different comments made, it seems alternatives 1 and 2 are not the preferred ones. As MTK commented, TS 38.213 is RAN1 specification but as commented by Samsung we are unfortunately running out of time (this NBC issue shall be fixed in Rel-17) and it might take several meeting cycles for RAN1 to converge on a solution.
Candidate options:
Recommendations for 2nd round:
As we have limited time to conclude on this, the following way forward is proposed (it could be further discussed in this 2nd round)
· Add Alternative 1b to the list of alternatives.
· Agree on the best alternative from RAN4’s point of view.
· Revise the LS to include Alt 1b and ask RAN1 to kindly consider RAN4’s preference due to the time constraint.



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: Misc 
This topic is addressing other submitted tdocs not related to previous requests.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2201335
	ZTE Corporation, Skyworks Solutions Inc.
	Proposal: Adopt Table 2 equation-based representation to specify minimum output power requirements Table 6.3.1-1.
Table 2: Proposed Equation Based representation for Minimum output power (Table 6.3.1-1)
	Channel bandwidth
	(MHz)
	5,10,15,20
	25,30,35,40,45,50
	 60,70,80,90,100

	REF_SCS
	(kHz)
	15
	30

	Minimum output power
	(dBm)
	-40
	-40+10log10 (BWChannel /20)
	-40+10log10 (BWChannel /20)

	Measurement bandwidth
	(MHz)
	MBW=REF_SCS*(12*NRB+1)/1000

	NOTE: The minimum output power value is rounded to the nearest number down to one decimal point.




	R4-2201336
	ZTE Corporation, Skyworks Solutions Inc.
	Draft CR to TS38.101-1: Some corrections for the tables due to introduction of 35MHz_45MHz CBW



Open issues summary
Sub-topic 3-1: Equation based limit for UE minimum output power requirement.
Sub-topic description: Asymmetric BCS0 is always mandatory, so when adding new asymmetric BCSs to existing bands, the use of BCS0 should be avoided.
Issue 3-1: Equation based limit for UE minimum output power requirement
· Proposals: Adopt following table equation-based representation to specify minimum output power requirements:
	Channel bandwidth
	(MHz)
	5,10,15,20
	25,30,35,40,45,50
	 60,70,80,90,100

	REF_SCS
	(kHz)
	15
	30

	Minimum output power
	(dBm)
	-40
	-40+10log10 (BWChannel /20)
	-40+10log10 (BWChannel /20)

	Measurement bandwidth
	(MHz)
	MBW=REF_SCS*(12*NRB+1)/1000

	NOTE: The minimum output power value is rounded to the nearest number down to one decimal point.



· Agree (ZTE, Skyworks)
· Disagree
· Recommended WF
· Agree.

Companies views’ collection for 1st round 
Open issues 
Issue 3-1: Equation based limit for UE minimum output power requirement
	Company
	Comments

	XXX
	

	Huawei
	Ok to us

	ZTE
	Agree




CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2201336
	Draft CR to TS38.101-1: Some corrections for the tables due to introduction of 35MHz_45MHz CBW
Please,  propose any revision in sub-folder “Round1/LS-CR Revision”

	
	Ericsson: we should not need to add the note ““NRB” in the formula is the maximum transmission bandwidth configuration as defined in Table XXX” in tables 6.3.2-1 and  6.5.2.4.1-1 as NRB is already defined in the sub-clause “3.2 Symbols”.

	
	[bookmark: _Hlk93394587] Ericsson (2): After some offline, we concluded NRB doesn’t have the same meaning in the table’s note and in the symbols definition, which is very weird. As this would require considerable to effort to fix this, we would be ok with the current version of the draft CR then.
ZTE: Thanks for your kindly understanding. We were also aware of this inconsistency. After offline discussion, the note should be kept in the draft CR. 



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:
Candidate options:
Recommendations for 2nd round:



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

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

	R4-2201336
	Endorsed



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”.



Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on adding 100 MHz channel BW in NR-U bands n46 and n96.
	Qualcomm
	

	
	
	

	
	
	

	
	
	

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2200922.zip
	On new channel bandwidths narrower than 40 MHz of n79
	Samsung
	Noted
	

	R4-2200923.zip
	Draft LS on CORESET#0 impact of CBW narrower than 40MHz of n79
	Samsung
	Revised
	

	R4-2201335.zip
	Equation Based for FR1 Minimum Output Power
	ZTE Corporation, Skyworks Solutions Inc.
	Noted
	

	R4-2201336.zip
	Draft CR to TS38.101-1: Some corrections for the tables due to introduction of 35MHz_45MHz CBW
	ZTE Corporation, Skyworks Solutions Inc.
	Endorsed
	

	R4-2200177.zip
	Further discussion on co-existence proposal between NR-U 100 MHz channel raster and Wi-Fi in 5 GHz (n46)
	Charter Communications, Inc, CableLabs, Comcast, Broadcom, HPE
	Noted
	

	R4-2200437.zip
	On intra-carrier guard bands for the 100MHz NR-U channel
	Apple
	Noted
	

	R4-2200505.zip
	NR-U Punctured Channel SEM for 100 MHz Bandwidth
	CableLabs, Charter Communications, 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
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-210xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-210xxxx
	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


Annex 
Contact information
	Company
	Name
	Email address

	Skyworks Solutions Inc.
	Laurent Noel
	laurent.noel@skyworksinc.com

	Nokia
	Hisashi Onozawa
	Hisashi.onozawa@nokia.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)


