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Introduction
3GPP Rel-16 NR-U WI specified how the NR technology can be used on the unlicensed spectrum thus offering more resources in frequency bands, such as 5GHz and 6GHz.  5GHz is a well-known band for the unlicensed operation, but 6GHz is a relative new band usage of which was approved recently in different regulatory regions. While the 6GHz band for the US is already part of the Rel-16 core functionality, current 3GPP specifications do not support it for other countries, such as South Korea and Canada, which have finalised their regulatory requirements only recently. Thus, RAN#92 meeting approved a new WI aim of which is to enable support of the 6GHz unlicensed band for those countries and regions that have finalised recently the corresponding regulatory requirements.
The scope of this email discussion will cover three major areas:
-	Further updates of the current regulatory status, i.e. which country requirements are common and which ones are completely new.
-	Band plan and related aspects.
-	UE RF related aspects, e.g. A-MPR and associated NS values
-	BS RF related aspects
-	Other issues

Topic #1: Introduction of operation in full unlicensed band 5925-7125MHz for NR
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2118620
	Nokia
	Proposal 1:	The restriction of n96, for US operation only, should be discussed by RAN4.
Proposal 2:	Modify Note 14 in 38.101-1 to “This band is only applicable subject to regional and/or country specific restrictions”.
Observation 1: 	The channel raster’s for n96 are already aligned with other technology in the frequency range 5925 MHz -7125 MHz. 


	R4-2117950
	Apple
	[bookmark: _Toc85718621][bookmark: _Toc85718679][bookmark: _Toc85720117]Proposal 1a:	Re-use 3GPP band n96 for Costa Rica.
[bookmark: _Toc85718622][bookmark: _Toc85718680][bookmark: _Toc85720118]Proposal 1b:	There is no need to introduce new NS values for Costa Rica.
[bookmark: _Toc85718681][bookmark: _Toc85720119]Proposal 2:	Re-use NS_53 for Peru and Chile.
[bookmark: _Toc85720120]Proposal 3:	Endorse updated summary of the required NS values.
	Country
	Mode

	
	SP
	LPI
	VLP

	Region 2

	Canada
	NS_54
	NS_x1 (new)
	TBD

	Brazil
	N/A
	NS_53
	TBD

	Peru
	N/A
	NS_53
	N/A

	Chile
	N/A
	NS_53
	N/A

	Costa Rica
	N/A
	NS_01
	TBD

	Region 3

	South Korea
	N/A
	NS_x2 (new)
	TBD




	R4-2117877
	Huawei, HiSilicon
	MODERATOR NOTE: The paper presents the updated summary of the NS values accounting for further input from Costa Rica. The summary is copy/pasted below.
	Country
	Mode

	
	SP
	LPI
	VLP

	Canada
	NS_54
	NS_x1 (new)
	TBD

	Brazil
	N/A
	NS_53
	TBD

	Peru
	N/A
	[NS_53] Note1
	N/A

	Chile
	N/A
	[NS_53] Note1
	N/A

	South Korea
	N/A
	NS_x2 (new)
	TBD

	Costa Rica
	N/A
	No A-MPR
	TBD




	R4-2117951
	Apple
	[bookmark: _Toc71219500][bookmark: _Toc71220629][bookmark: _Toc78886036][bookmark: _Toc78886407][bookmark: _Toc78892210][bookmark: _Toc85721239][bookmark: _Toc85721760]MODERATOR NOTE: The paper presents A-MPR simulation results for Peru and Chile.
Proposal 1:	Re-use NS_53 for Peru and Chile.

	R4-2117952
	Apple
	Draft CR for TS 38.101-1 (for technical endorsement)

	R4-2118466
	LG Electronics
	Observation 1: Most countries except Brazil have a maximum average EIRP of +14 dBm in the VLP Permissible operation as shown in Table 1.
Observation 2: Generally, RAN4 has defined a suitable power class for max output power.
Observation 3: The Power class 6(+14dBm) was already specified to support NB-IoT UE in TS36.101.
Proposal 1: RAN4 would start for the discussion to specify the new power class to support VLP in WI[1] in Rel-17.
Proposal 2: Alternatively, RAN4 can specify the new power class for VLP mode as PC6 (+14dBm) in the NR-U enhancement WI in Rel-18.

	R4-2117953
	Apple
	Pseudo CR for TR 38.849 adding A-MPR values.

	R4-2117878
	Huawei, HiSilicon
	Proposal: Existing BS RF requirements can apply to the new countries in the WI.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1 (Overview and updates of regulatory requirements)
In this sub-topic the general regulatory related aspects are handled. Since not all the countries share same regulatory parameters for the 6GHz unlicensed band, this sub-topic aims at analyzing which countries have same parameters and which parameters are different. 
Input from the following papers is considered: R4-2117950 (Apple), R4-2117877 (Huawei).
Issue 1-1-1: Costa Rica
· Recommended WF
· Based on the presented papers, agree that Costa Rica LPI does not need new A-MPR values.
· Costa Rica VLP is TBD

Issue 1-1-2: Peru and Chile
· Recommended WF
· Based on the presented A-MPR values, discuss further whether we can re-use NS_53 for Peru and Chile.

Issue 1-1-3: Updated summary of the NS values
· Recommended WF
· Endorse the following table as a summary of applicable and new NS values
· MODERATOR NOTE: NS_53 for Peru and Chile in the table below is dependent on 1-1-2.

	Country
	Mode

	
	SP
	LPI
	VLP

	Region 2

	Canada
	NS_54
	NS_x1 (new)
	TBD

	Brazil
	N/A
	NS_53
	TBD

	Peru
	N/A
	NS_53
	N/A

	Chile
	N/A
	NS_53
	N/A

	Costa Rica
	N/A
	NS_01
	TBD

	Region 3

	South Korea
	N/A
	NS_x2 (new)
	TBD




Sub-topic 1-2 (System related aspects)
In this sub-topic system level aspects are considered, such as band plan, frequency ranges, channelization, etc. 
Input from the following papers is considered: R4-2118620 (Nokia).
Issue 1-2-1: Band n96 applicability
· Proposals
· Modify Note 14 in 38.101-1 to “This band is only applicable subject to regional and/or country specific restrictions”.
· Recommended WF
· Existing NOTE indeed limits band n96 applicability to the US. Discuss further whether this NOTE can be changed as proposed or even removed completely.

Sub-topic 1-3 (UE RF aspects)
Input from the following papers is considered: R4-2118466 (LG).
Issue 1-3-1: VLP mode
· Proposals
· Proposal 1: RAN4 would start for the discussion to specify the new power class to support VLP in WI[1] in Rel-17.
· Proposal 2: Alternatively, RAN4 can specify the new power class for VLP mode as PC6 (+14dBm) in the NR-U enhancement WI in Rel-18
· Recommended WF
· Discuss further how treat the VLP mode, i.e. whether to specify it in Rel-17 or postpone it to Rel-18 so that RAN WG4 can evaluate properly different options on how it can be introduced. 

Sub-topic 1-4 (BS RF aspects)
Input from the following papers is considered: R4-2117878 (Huawei).
Issue 1-4-1: BS RF requirements
· Proposals
· Existing BS RF requirements can apply to the new countries in the WI.
· Recommended WF
· Network side are vendors are encouraged to check further whether existing BS RF requirements can apply for existing countries. 

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

	XXX
	THIS IS A TEMPLATE, DO NOT CHANGE IT, ADD A NEW ROW BELOW
Issue 1-1-1 (Costa Rica): 
Issue 1-1-2 (Peru and Chile):
Issue 1-1-3 (Updated summary of the NS values)
Issue 1-2-1 (Band n96 applicability)
Issue 1-3-1 (VLP mode)
Issue 1-4-1 (BS RF requirements)


	Huawei
	Issue 1-1-1 (Costa Rica): 
agree
Issue 1-1-2 (Peru and Chile):
Issue 1-1-3 (Updated summary of the NS values): 
We are ok that no A-MPR for Costa Rica, but not sure NS_01 for can be reused directly. Do we need it to indicate LPI mode? 
Issue 1-2-1 (Band n96 applicability)
Issue 1-3-1 (VLP mode)
Option 1, since several regulators are requesting VLP mode
Issue 1-4-1 (BS RF requirements)
Agree existing BS RF requirements can apply

	Skyworks
	Issue 1-2-1 (Band n96 applicability): We need to change/remove the Note to enable n96 to support all the regulation using the full 6GHz spectrum and possibly some regulations with smaller spectrum.
Issue 1-3-1 (VLP mode): introducing a new power class is late for R17 and we also believe that VLP could apply (to be further studied) as an outdoor mode for a PC5 UE and thus would require A-MPR. For this reason it may be better to focus on VLP in R18  

	LGE
	Issue 1-1-1 (Costa Rica): we agree that Costa Rica LPI does not need new A-MPR values. And For VLP operation, a new power class is required. we submitted a paper(R4-2118466) on New power class in VLP mode. In order to comply with VLP regulations, RAN4 should start the discussion to specify the new power class to support VLP in Rel-17.
Issue 1-1-2 (Peru and Chile): Peru and Chile LPI regulatory parameters do not comply -27 dBm/MHz out-of-band emission requirements compared to US. so it can reuse NS_53 or define New NS values to optimize the A-MPR requirements.
Issue 1-1-3 (Updated summary of the NS values): Support Recommended WF
Issue 1-2-1 (Band n96 applicability): We prefer to change/remove Note 14.
Issue 1-3-1 (VLP mode) : We support proposal 1. For countries with VLP mode, We think that PC6 (14dBm) shall specify to comply with the regulatory requirements. RAN4 should start the discussion to specify the new power class to support VLP in Rel-17. Generally, RAN4 has defined a suitable power class for max output power. The Power class 6(+14dBm) was already specified to support NB-IoT UE in TS36.101.

	Apple
	Issue 1-1-1 (Costa Rica): 
@Huawei: If we add a new NS value for Costa Rica, which associated parameters it will have? At the moment, NS values for the unlicensed 6GHz band usually have two parameters: A-MPR and/or PSD restrictions (in most cases both). If we add a new NS value for Costa Rica, it will have neither A-MPR nor PSD, i.e. it will be the same as NS_01. Note that the maximum transmission power is implicitly limited by PC5. Nevertheless, we can check further during the second round whether we need the generic "LPI" flag. 
Issue 1-1-2 (Peru and Chile):
As indicated in our paper and simulation results, we can re-use NS_53 because potential A-MPR optimization will be very marginal.
Issue 1-1-3 (Updated summary of the NS values)
The updated summary of the NS values can be checked further accounting for e.g. outcome of 1-1-1 and whether we need a new NS flag for Costa Rica (and similar countries). 
Issue 1-2-1 (Band n96 applicability)
The easiest way is to remove the NOTE completely. This is business as usual for RAN4 that certain bands are not applicable in certain countries.
Issue 1-3-1 (VLP mode)
From the moderator perspective, our realistic estimation is that we do not have enough time to introduce a new power class and add VLP mode for all the considered countries. VLP mode will require at least A-MPR simulations, for which we need to know whether we simulate A-MPR with the PC5 PA as a reference or PC6(+14dBm) as a reference. Nevertheless, as a rapporteur company, we welcome companies to submit the corresponding A-MPR simulations, based on which we can see how much we can do in Rel-17 facilitating potential Rel-18 work. 
Issue 1-4-1 (BS RF requirements)
If confirmed by the network side vendors that no additional BS RF requirements are needed, we can capture it as a tentative RAN4 understanding. 

	Nokia
	Issue 1-2-1 (Band n96 applicability)
We are fine to remove or modify the note.
Issue 1-3-1 (VLP mode)
We are fine with option 1 and as usual if it can not be completed within Rel-17 it will be shifted to Rel-18 as suggested by others. 

	CableLabs
	Issue 1-2-1 (Band n96 applicability)
There are other countries/regions have the same rules for the 5925-7125 MHz unlicensed band as FCC. It makes sense to modify or remove the note.

	CHTTL
	Issue 1-2-1 (Band n96 applicability)
In our understanding, the note is to be modified in Rel-17 under this WI.

	Ericsson
	Issue 1-2-1 (Band n96 applicability)
We do not support removal of the note. It should be modified to “This band is only applicable subject to regional and/or country specific restrictions” as proposed (in R4-2118620).




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

	R4-2117952
(draft CR for TS 38.101-1)
	

	
	

	
	

	R4-2117953
(TP for TR 38.849)
	

	
	

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic 1-1-1 (Costa Rica):
	Tentative agreements:
It is agreed that no new NS value is needed for Costa Rica. 
However, a question was raised on whether we can re-use NS_01 or we should add a new NS value indicating the LPI mode.
Candidate options:
Two major views were expressed: a) there is no need to have any specific NS values at all (i.e. NS_01 is applied), and b) we should introduce a dummy NS value just indicating the "LPI" mode but without any associated parameters.
Recommendations for 2nd round:
Discuss further whether we need a generic NS value that will indicate the LPI mode even though a particular/country region does not have any specific requirements.

	Sub-topic 1-1-2 (Peru and Chile):
	Tentative agreements:
Re-use NS_53 for Peru and Chile.
Candidate options:
Recommendations for 2nd round:
No discussions for the second round.

	Sub-topic 1-1-3 (Updated summary of the NS values)
	Tentative agreements:
It suggested to endorse the following table summarizing NS values.
	Country
	Mode

	
	SP
	LPI
	VLP

	Region 2

	Canada
	NS_54
	NS_x1 (new)
	TBD

	Brazil
	N/A
	NS_53
	TBD

	Peru
	N/A
	NS_53
	N/A

	Chile
	N/A
	NS_53
	N/A

	Costa Rica
	N/A
	[NS_01]
	TBD

	Region 3

	South Korea
	N/A
	NS_x2 (new)
	TBD



Candidate options:
Recommendations for 2nd round:
No discussions are anticipated for the second round except the clarification on whether we can use NS_01 for Costa Rica (see 1-1-1).

	Sub-topic 1-2-1 (Band n96 applicability)
	Tentative agreements:
There is a common understanding that the existing NOTE is not valid and should be changed/removed.
Candidate options:
All companies are Ok to change/remove the note, and one company wants to change it. One company indicated that the NOTE should be changed in Rel-17.
Recommendations for 2nd round:
Aspect 1: To be discussed further whether we just remove the NOTE or add a clarification that “This band is only applicable subject to regional and/or country specific restrictions”
Aspect 2: To be discussed further whether this correction is applied starting from Rel-17 or Rel-16, in which band n96 was added.
Aspect 3: In relation to Aspect 2, whether the NOTE is changed in this WI or is corrected via the maintenance CR for NR-U (potentially starting from Rel-16). 

	Sub-topic 1-3-1 (VLP mode)
	Tentative agreements:
2 companies expressed the view that it is a non-trivial amount of work to add support for the VLP mode in Rel-17, especially if a new power class is added. 2 companies expressed preference that "RAN4 would start for the discussion to specify the new power class to support VLP in WI in Rel-17".
Candidate options:
This meeting we do not have any technical contribution on the VLP mode (e.g. CRs, A-MPR values, etc). Thus, the rapporteur company view is that since we have only two meetings left and the last meeting is for finalizing the CRs, it is not realistic to complete the specification work for VLP. Nevertheless, since we are the contribution driven community, the corresponding discussions can continue to facilitate the potential work in Rel-18.
Recommendations for 2nd round:
There are several big areas that can be discussed further for VLP:
- Whether we introduce a new power class. There is a proposal from one company to introduce a new power class PC6 of +14dBm. Thus, interested companies can bring the corresponding technical analysis indicating technical parameters, pros and cons, etc.
- A-MPR values. Interested companies can bring the A-MPR values for the VLP mode. Since there is no decision on the power class, the A-MPR values can be submitted for e.g. PC5. However, companies interested in a new power class can submit A-MPR values for both PC5 and PC6 so that we can analyze whether there are good technical reasons to have a new power class.

	Sub-topic 1-4-1 (BS RF requirements)
	Tentative agreements:
It can be preliminary agreed that no BS RF impact is anticipated (subject for further checking).
Candidate options:
Recommendations for 2nd round: 
No discussions for the second round




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

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

	R4-2117952
(draft CR for TS 38.101-1)
	No comments were received during the 1st round. However, if there are further agreements made during the second round, the draft CR can be further revised.

	R4-2117953
(TP for TR 38.849)
	No comments were received for this TP, and thus it is proposed to agree it.



Discussion on 2nd round (if applicable)
Open issues
	Company
	Comments

	XXX
	THIS IS A TEMPLATE, DO NOT CHANGE IT, ADD A NEW ROW BELOW
Issue 1-1-1 (Costa Rica / generic NS value for the LPI mode): 
Issue 1-2-1 (Band n96 applicability)
Issue 1-3-1 (VLP mode)



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

	R4-2117952
(draft CR for TS 38.101-1)
	

	
	

	
	






Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on introduction of the full unlicensed band
	Apple
	

	
	
	

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2118620
	On band definition for 6GHz NR unlicensed operation
	Nokia
	Noted
	

	R4-2117950
	Update of the 6GHz unlicensed band system and regulatory requirements in Region 2 and Region 3 countries
	Apple
	Noted
	

	R4-2117877
	Regulatory requirements for full unlicensed band 5925-7125MHz
	Huawei, HiSilicon
	Noted
	

	R4-2117951
	A-MPR for the 6GHz unlicensed band in Region 2 and Region 3 countries
	Apple
	Noted
	

	R4-2117952
	draft CR for introduction of operation in full unlicensed band 5925-7125MHz
	Apple
	Revised (if needed)
	This is a running CR, the revision will capture new potential agreements

	R4-2118466
	Specification on the new power class of VLP mode in NR-U operation
	LG Electronics
	Noted
	

	R4-2117953
	Text proposal for TR 38.849 with A-MPR values
	Apple
	Agreeable
	This is a TP with A-MPR values.

	R4-2117878
	BS RF requirements
	Huawei, HiSilicon
	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

	Apple
	Alex Sayenko
	asayenko@apple.com

	Ericsson
	Christian Bergljung
	Christian.Bergljung@ericsson.com



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