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Introduction
This email discussion focuses on NR-U BS RF requirements (AI 6.1.4). Following sub-AIs are covered in this discussion:
6.1.4	BS RF requirements 	[NR_unlic-Core] – 6 Tdocs submitted
6.1.4.1	Transmitter characteristics 	[NR_unlic-Core] – 3 Tdocs submitted
6.1.4.2	Receiver characteristics 	[NR_unlic-Core] – 5 Tdocs submitted
There are 3 Topics proposed to be discussed under this summary:
· Topic #1: CRs with NR-U introduction to specifications
· Issue 1-1: CRs to NR core specification TS 38.104 with NR-U introduction
· Issue 1-2: CRs to other specifications
· [bookmark: _Hlk40871225]Topic #2: NR-U BS operating band unwanted emission (OBUE)
· Issue 2-1: NR-U BS emission mask
· Topic #3: NR-U BS Rx requirements
· Issue 3-1: NR-U BS requirements for REFSENSE, ICS and Dynamic Range
Topic #1: CRs with NR-U introduction to specifications 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2007480
	Nokia, Nokia Shanghai Bell
	CR with NR-U introduction to TS 38.104

	R4-2007567
	Ericsson
	CR with NR-U introduction to TS 38.104

	R4-2007479
	Nokia, Nokia Shanghai Bell
	CR with NR-U introduction to TS 37.107 core part

	R4-2007414
	ZTE Corporation
	CR with NR-U band n46 introduction to TS 25.104 (UTRA)

	R4-2007415
	ZTE Corporation
	CR with NR-U band n46 introduction to TS 36.104 (E-UTRA)

	R4-2007416
	ZTE Corporation
	CR with NR-U band n46 introduction to TS 37.104 (MSR)



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
Sub-topic description: 
There are 2 CRs to BS core specification 38.104 with NR-U introduction:
R4-2007480 is big CR to 38.104 with further updates of presented already drafts for previous meetings (R4-1914284,  R4-1914285, R4-1914286, R4-2003813). This CR is done according work split agreed in Way forward  R4-1902504. 
R4-2007567 is big CR to 38.104 done based on draft big CR R4-2003813 with modification proposed by Ericsson (however no track changes on changes marked compare to R4-2003813). 
Open issues and candidate options before e-meeting:
Issue 1-1: CRs to NR core specification TS 38.104 with NR-U introduction
· Recommended WF
· To discuss details on submitted CRs, suggest to use R4-2007480 as baseline CR to collect all agreements to BS core specification for NR-U introduction.   

Sub-topic 1-2
Sub-topic description 
There are 4 CRs with NR-U and/or band n46 introduction submitted to following specifications:
· TS 37.107
· TS 25.104
· TS 36.104
· TS 37.104
Open issues and candidate options before e-meeting:
Issue 1-2: CRs to other specifications with NR-U or band n46 introduction

· Recommended WF
o	To discuss details on submitted CRs.

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

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

	ZTE
	For issue 1-1, we understand there are high level of agreement R4-1902504 at the beginning, however from contribution perspective, it’s unfair to delegates like ZTE , Ericsson, Huawei who also contribute lots to this topic on TS38.104 and  there are lots of sections impacted by introduction of NR-U indeed. In NR-U RRM session, Ericsson also have the work splitting among companies. Hopefully we can understand each other on this issue : ). 

	Ericsson
	Issue 1-1:  In general we would like to see that the 60 kHz SCS requirements and associated FRC information be located in single table.  In other words, it’s not necessary to copy same exact information also in the NR-U FRC tables.  

	Huawei
	We have two high level questions.
1. What is the BS type applicable to NR-U, type 1-C, type 1-H or type 1-O? 
2. What it the power class to be defined?
For n96, we think more study are needed as we discussed in the thread 109.

	Ericsson
	To Huawei: it was previously agreed that NR-U shall only cover 1-C and 1-H.  Power class is medium range and local area only.  Also, we agree with n96 discussions should go on thread 109.  
To ZTE and Nokia: Regarding work split, after checking with NR-U RRM colleagues we would agree that work split should be handled as the large CR makes difficult to agree and make progress.  Maybe we can have some sort of “running CR”?

	Nokia
	To ZTE and Ericsson:
In 3GPP, collective work and active participation of every company is appreciated, but the best solution is to have one big CR for given specification (the same was done also for LAA few years ago). Work split agreed in R4-1902504 doesn’t mean that company is not allowed to contribute by e.g. submitting draft CRs. Finally, as agreed WF is on CRs to NR specifications only, further discussion and agreement is needed which company will provide CRs to other specifications (e.g. 36.104). 
To Ericsson:
You are right that now we are coping with some 60k SCS legacy NR Rx requirements to NR-U, but we think this is important to have all NR-U requirements in one place. Otherwise there should be some clarification. There is no harm to have these few lines in tables for 60k SCS, such proposal would increase clarity of specification. 
To Huawei:
For Q1: Currently we think NR-U requirements for BS type 1-C and BS type 1-H should be introduced, such approach is done in big CR to 38.104 in R4-2007478. For BS type 1-O we may consider this for further releases. 
For Q2: Similar as for LAA, we are defining requirements for NR-U for Medium Range and Local Area BS.
On 6GHz band(s), we should continue discussion in thread 109 (NR-U System parameters) as indicated in Chairman guidance to avoid duplication.

	ZTE
	To Nokia,we disagree that single CR is best solution,  as we did in NR,IAB, NR-U RRM,  MTC, NB, 7-24GHz,we all have work split among companies on core spec, we really hope Nokia could understand that which is important to other delegates.  Ercisson has good example on RRM session already, if we could have separated CR, then RFESNES, ICS, dynamic range requirement should be agreed in this meting, otherwise all context would be hold on until the last meeting, we see lots of issues are open and not discussed yet. 


 
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

	R4-2007479
(Nokia CR to 37.107)
	Company AErcisson: Table 5.1.1-1 and 5.2.1-1 contain same information.  Is it necessary to have this CR to include another table with the exact information?  Also, it is my understanding that there have been a general guideline to avoid “LAA” and “NR-U” terms in the specification.   Rather we use “for operations with shared spectrum channel access”?
Nokia to Ericsson: Indeed, information is similar, we don’t have strong view what is the best option to implement. There is also option to modify existing sub-clauses by adding references to NR-U. Regarding naming as such, our understating is that there is no general guideline to avoid LAA or NR-U term. It was also discussed in RRM room where also other naming was decided (RRM uses in specs “carrier frequencies with CCA”, “UE performing CCA”, “transmission on a carrier frequency with CCA”.). 
Also, already in 37.107 there is the following scope:
The present document specifies the minimum Radio Frequency (RF) characteristics, minimum performance requirements, and the RF test methods and conformance requirements for E-UTRA with LAA Base Stations (BS).   
Discussion on naming is also discussed in UE thread (thread 110) with some proposals, so we can discuss it there and use approach that will be agreed.

	R4-2007480
(Nokia 
CR to 38.104)
	Company A

	
	Company B

	
	

	R4-2007567
Ericsson
(CR to 38.104)
	Company A

	
	Company B

	
	

	R4-2007414
(ZTE
CR to 25.104)
	Company AEricsson: NR-U specifics are not needed for 25.xxx spec.
ZTE: why 25.104 is not needed, I checked LAA and NR also include the related impacts, why NR-U is exceptional case?
Ericsson: My understanding is that agreement in plenary was to not write any CR to 25.xxx series relating to coexistence issues.  

	R4-2007415
(ZTE
CR to 36.104	)
	Company AEricsson: cover sheet has reference to 25.xxx series spec, please remove.

	R4-2007416
(ZTE
CR to 37.104)
	Company A Ericsson: cover sheet has reference to 25.xxx series spec, please remove.



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:
It is proposed to continue discussions on contents of CRs. In 1st round many comments relate to work split and WF R4-1902504 were done. For big CR handling, as RAN4 Chair announced, due to ITU submission, core specification needs to be clean up i.e. No square brackets, FFSs, TBDs, Editor’s Notes, etc. As there are open issues still discuss in System Parameters [109] and UE [110] that are impacted BS part and CRs to BS specification (i.e. NR-U naming, 6GHz band(s), SU for 20MHz/60kHz etc.) it is questionable if formal big CR to 38.104 this meeting may be finalized. 
Two candidates for CR for 38.104 were presented from Nokia and from Ericsson.  It was commented by Nokia that the previous agreement was for Nokia to provide the big CR to 38.104.  
All companies are encouraged to bring partial draftCRs for parts of their interest in 38.104 specification for future meeting, and if agreed can be included in big draft/running CR to 38.104.
Candidate options:
Recommendations for 2nd round:
It is proposed to revise (taking into account inputs from Ericsson R4-2007567) Nokia R4-2007480 and use as draft/running CR for 38.104. 
To continue technical discussion on submitted CRs to other then 38.104 specification.



Recommendations 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 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”

	R4-2007480
	To be revised including comments from 1st round and for further discussion in 2nd round.

	R4-2007567
	To be noted

	R4-2007414
	To be noted

	R4-2007415
	To be revised including comments from 1st round and for further discussion in 2nd round.

	R4-2007416
	To be revised including comments from 1st round and for further discussion in 2nd round.

	R4-2007479
	To be revised including comments from 1st round and for further discussion in 2nd round.



Discussion on 2nd round (if applicable)

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: NR-U BS operating band unwanted emission
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2007411
	ZTE Corporation
	NR-U BS UEM requirement
Proposal 1: reuse LAA BS 10MHz UEM first breaking point 0.5N+0.5 for NR-U BS 10MHz UEM at 5GHz;
Proposal 2: use the UEM defined in Table 1-1/1-2/1-3/1-4 for NR-U BS UEM and additional mask in case of non-transmitted channel on the edges of NR-U channel bandwidth;

	R4-2007412
	ZTE Corporation
	CR to TS 38.104 with NR-U BS mask introduction

	R4-2007480
	Nokia, Nokia Shanghai Bell
	CR to TS 38.104 with NR-U BS mask introduction



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 2-1
Sub-topic description:
There are two proposals on NR BS OBUE submitted in papers listed in 2.1. 

Open issues and candidate options before e-meeting:
[bookmark: _Hlk40871280]Issue 2-1: NR-U BS emission mask
· Proposals
· Option 1: To agree OBUE mask as proposed in CR R4-2007412 and: 
· Proposal 1: reuse LAA BS 10MHz UEM first breaking point 0.5N+0.5 for NR-U BS 10MHz UEM at 5GHz;
· Proposal 2: use the UEM defined in Table 1-1/1-2/1-3/1-4 for NR-U BS UEM and additional mask in case of non-transmitted channel on the edges of NR-U channel bandwidth;
· Option 2: To agree OBUE mask as proposed in CR R4-2007480
· Option 3: To further discuss details and agree OBUE mask based on consensus.
· Recommended WF
· To further discuss details and agree on NR-U BS emission mask.

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

	XXX
	Sub topic 2-1: 


	ZTE
	Issue 2-1:  As discussed in the R4-2007411, we need to work ist on details on its power scaling, what has been proposed in 7480 is reusing from LAA spec with 20MHz and 10MHz, however for NR-U, we have a couple of other channel bandwidth 40,60,80MHz defined;

	Ericsson
	Issue 2-1: Perhaps it’s premature to agree the CRs currently submitted by companies, since ESTI BRAN has not completed the UEM in spec yet.  Suggest that we capture different company proposals in WF and further discuss details.  R4-2007480 aligns with LAA mask not ETSI BRAN 5 GHz mask.

	Huawei
	Issue 2-1: Since the mask for punctured channel is adopted from ETSI BRAN, shall we also change the general mask also to ETSI mask? 


	Nokia
	[bookmark: OLE_LINK2]To ZTE: 
We are OK tofor reuse LAA for 10MHz, but for other supported bandwidth we have agreement in the WF R4-1915979 that it is for both UL and DL (SEM for transmission bandwidths without non-transmitted channels for up- and down-link). 
To Ericsson: 
We understand that ETSI BRAN did not finalized specification, but decision have been made for OBUE mask. This agreement is reflected also in WF R4-1915979. 
If needed, WF can be assigned to reconfirm the agreement in other WF (R4-1915979) and capture further agreements.
To Huawei: 
It is adopted ETSI BRAN mask (except for 10MHz).

	ZTE
	To Nokia: in WF R4-1915979, relative mask was agreed instead of absolute SEM mask, that’s why we are discussing power scaling for NR-U. We need to further discuss the where 33.6dB is coming from and you can check our contributions on its details.



 
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

	R4-2007412
(ZTE)
	Company A

	
	Company B

	
	

	R4-2007480
(Nokia)
	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#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:
To continue discussion on NR-U BS OBUE. As pointed out by companies it might be too early to agree content for draft CR with OBUE, thus it is proposed to capture agreement in the WF. 



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

	#1
	WF on NR-U BS OBUE
	ZTE





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”

	R4-2007412
	To be noted.

	R4-2007480
	To be noted.



Discussion on 2nd round (if applicable)

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”



0 Topic #3: NR-U BS Rx requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
0.1 Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2007409
	ZTE Corporation
	NR-U BS RX REFSENS and dynamic range requirement

	R4-2007410
	ZTE Corporation
	NR-U BS RX ICS requirement

	R4-2007413
	ZTE Corporation
	CR to 38.104: Introduction of NR-U BS RX requirement into TS 38.104

	R4-2007476
	Nokia, Nokia Shanghai Bell
	NR-U BS Dynamic range requirement

	R4-2007477
	Nokia, Nokia Shanghai Bell
	NR-U BS REFSENS and ICS requirements



0.2 Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
0.2.1 Sub-topic 3-1
Sub-topic description:
NR-U BS requirements for:
· Reference sensitivity
· Dynamic range
· In-channel selectivity
Open issues and candidate options before e-meeting:
Proposals submitted in papers listed in table 3.1 above for REFSENSE, ICS and Dynamic range requirements for NR-U BS are in line. There are also Rx requirements included in CR R4-2007567 that is discussed in agenda 6.1.4 and Topic #1. However, Rx requirements in R4-2007567 includes some typos. Thus, it is proposed to agree submitted in 7409/7410/7476/7477 REFSENSE, ICS and Dynamic Range requirements values.
Following excel file includes calculations for Rx requirements:
[bookmark: _MON_1651498227]
The only difference is “Note” under tables with. As for NR-U we have mixed of interlace (for 15kHz and 30kHz) and non-interlace (legacy 60kHz SCS) FRCs design, there is question if this should be reflected in tables “Notes” in specifications. 
Issue 3-1: NR-U BS requirements for REFSENSE, ICS and Dynamic Range
· Proposals
· Option 1: To agree proposed in 7409/7410/7476/7477 REFSENSE, ICS and Dynamic Range requirements values, and discuss details on “Notes” under tables to capture mixed of interlace and non-interlace FRCs used.  
· Option 2: Other options
· Recommended WF
· To agree NR-U BS REFSENSE, ICS and Dynamic range and capture agreements.

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

	XXX
	Sub topic 3-1: 
….
Others:

	ZTE
	Issue 3-1:  fine with values in the attached spreadsheet, in addition, we need to further discuss the ACS requirement, IBB, OOBB  and receiver intermodulation requirement which is not discussed before. 

	Ericsson
	Issue 3-1: the values are fine.  If possible we should make some progress to have include this in a “running CR”

	Huawei
	Issue 3-1: The values are fine

	Nokia
	Issue 3-1: We are fine with values. 
To ZTE: 
For ACS, IBB, OOBB and Rx intermodulation, our understanding is that we are reusing legacy NR requirements as it was discussed and captured in WF R4-1910390.


 
0.3.2 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

	R4-2007413
ZTE CR to 38.104
	Company A

	
	Company B

	
	



0.4 Summary for 1st round 
0.4.1 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:
All companies are fine with values for RX requirements (i.e. REFSENSE, ICS, Dynamic range). Proposal to capture respective values for draft/running CR for 38.104 proposed in summary 1.4.1 for topic #1.
Ericsson pointed out to not include 60kHz values for requirements to be not used in NR-U tables – to be further discuss in 2nd round.
Candidate options:
Recommendations for 2nd round:
To capture respective values of RX requirements (i.e. REFSENSE, ICS, Dynamic range) for draft/running CR for 38.104 proposed in summary 1.4.1 for topic #1
To further discuss details on “Notes” under tables with requirements to capture mixed of interlace design and non-interlace legacy NR FRCs used.
To further discuss if 60kHz values for respective RX requirements should be used (copied) in NR-U tables.
To return to R4-2007413 CR. 



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

	#1
	
	





0.4.2 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”

	R4-2007413
	To be return to.



0.5 Discussion on 2nd round (if applicable)

0.6 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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