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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: TBA
· 2nd round: TBA
It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
	Company
	Name
	Email address

	Nokia
	Bartlomiej Golebiowski
	Bartlomiej.golebiowski@nokia.com

	Ericsson
	Tom Chapman (RF)
Bing Li (EMC)
	Thomas.chapman@ericsson.com
Bing.li@ericsson.com

	NEC
	Tetsu Ikeda
	tetsu.ikeda@nec.com

	NTT DoCoMo
	Chui Inami
	chuui.inami.az@nttdocomo.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)
The e-mail discussion covers RF part for NCR-fwd and NCR-MT in Rel-18 .
All contributions submitted are divided into the following Topics:
1.  Study of RF core and EMC requirements
Topic #1: System parameter and feature list
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304199
	CMCC
	discussion on NCR system parameter

	R4-2304437
	CATT
	Discussion on NCR system parameters

	R4-2304438
	CATT
	Discussion on NCR-MT feature list

	R4-2304530
	Nokia, Nokia Shanghai Bell
	Further discussions on NCR system parameters

	R4-2304709
	NEC
	Discussion on NCR types

	R4-2305170
	NTT DOCOMO, INC.
	Discussion on NCR class declaration on NCR type 1-H and 1-O

	R4-2305410
	ZTE Corporation
	Discussion on system parameter for NCR-MT

	R4-2305411
	ZTE Corporation
	Discussion on RAN4 feature list for NCR-MT

	R4-2305412
	ZTE Corporation
	Discussion on RF diagram for NCR



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 System parameter for NCR-MT
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 1-1:  System parameter for NCR-MT
· Observation 1: in 38.106 (RF repeater spec), all systems parameters are referred from 38.104 which includes operation band, channel raster and synch-raster. [CMCC, R4-2304199]
· Observation 2: there are several differences between BS spec and UE spec for system parameters, detailed are listed as below. [CMCC, R4-2304199]
· In UE spec, there is some note of minimum requirements consistency among different band, for example, a UE supporting Band n90 shall meet the requirements for Band n41. A UE supporting Band n90 shall also support band n41 while such information is not included in BS spec.
· In UE spec, there is additional Tx-Rx frequency separation section which is not included in BS spec
· In UE spec, there is additional asymmetric channel bandwidth section which is not included in UE spec.
· Proposal 1: for MT part, reusing the system parameter based on UE specification. [CMCC, R4-2304199]
· Proposal 2: NCR-MT system parameters, including channel bandwith and channel arrangement, follow IAB-MT approach that UE specifications are referred in TS 38.106.  [CATT, R4-2304437]
· Proposal 3: The maximum CBW for NCR-MT is 20MHz for FR1 and 50MHz for FR2. [CATT, R4-2304437]
· Proposal 4: refer to the UE specification  [Nokia,R4-2304530].
· Proposal 5: to reuse the system parameter (BW, SCS, channel raster and sync raster) defined per band defined in existing spec TS38.101-1 and TS38.101-2.  [ZTE, R4-2305410]
· Proposal 6: to set the channel bandwidth per operating band to be optional for NCR-MT and send the LS to RAN2. [ZTE, R4-2305410]
· [bookmark: _Toc131967078]Proposal 7: Use the UE specification for system parameters. [Ericsson, R4-2304554]
· Recommend WF
· For the system parameter of NCR-MT, refer to the UE specification (TS38.101-1/2)
· Further discuss the following proposals: 
· Proposal 3: The maximum CBW for NCR-MT is 20MHz for FR1 and 50MHz for FR2. [CATT, R4-2304437]
· Proposal 6: to set the channel bandwidth per operating band to be optional for NCR-MT and send the LS to RAN2. [ZTE, R4-2305410]

Sub-topic 1-2 NCR-MT feature list
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 1-2:  NCR-MT feature list
· Proposals
· Proposal 1: to focus on the mandatory UE capability firstly and to check whether this is still applicable for NCR-MT and identify some features which are not applicable for NCR-MT; for the rest of UE features, it should be optional for NCR-MT.   [ZTE, R4-2305410]
· Proposal 2: For R15 feature list, IAB-MT R15 feature list agreement can be considered as the starting point. [CATT, R4-2304438]
· Proposal 3: All of the R16 features can be considered not supported for NCR-MT. [CATT, R4-2304438]
· Proposal 4: All of the R17 features can be considered not supported for NCR-MT. [CATT, R4-2304438]
· Recommend
· Companies’ views are encouraged during the meeting.
Sub-topic 1-3 NCR types and Declarations for NCR-MT and NCR-Fwd
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 1-3-1:  NCR Classtypes
· Proposals
· Observation 1: NCR class for NCR type 1-H/1-O needs to be clearly stated separately from NR repeater in Rel-17. [NTT Docomo, R4-2305170]
· Proposal 1: NCR class for NCR type 1-H: wide-area and local area (DL, UL), medium range for DL. [NTT Docomo, R4-2305170]
· Proposal 2: NCR class for NCR type 1-O: wide-area and local area (DL, UL), medium range for DL. [NTT Docomo, R4-2305170]
· Recommend WF
· Agree with Proposal 1 and Proposal 2.

Issue 1-3-2:  Declarations for NCR
· Proposals
· Proposal 1: NCR-MT, NCR-Fwd BS side and NCR-Fwd UE side class are declared independently. [CATT, R4-2304437]
· Proposal 2: Separate declaration for MT, NW side and UE side at fwd. link for FR1 NCR shall be allowed. [NEC,R4-2304709]
· Proposal 3: For NCR, repeater class for Fwd for downlink, Repeater class for Fwd for uplink and Repeater class for MT can be separately defined. [CATT, R4-2304445]
· Observation 1: NCR type may be declared separately on the NW side and UE side. [NTT Docomo,R4-2305171]
· Proposal 4: there is no need for separate declaration and definition. One type per NCR. [CMCC,R4-2304200]
· Recommend WF
· To have the separation declaration for  NCR-MT class, NCR-Fwd class at BS side and UE side.
· FFS for further NCR type declarations
· To have the separation declaration for NCR-MT, NCR-Fwd BS side and UE side. 

Issue 1-3-3:  RF diagram for NCR
· Proposals
· Proposal 1: to consider the RF diagram as proposed by ZTE in R4-2305412.
[image: ]
Figure 4.2.1-1A: Network controlled Repeater type 1-C downlink and uplink interface
[image: ]
Figure 4.2.1-1B: Network controlled Repeater type 1-H downlink and uplink interface
[image: ]
Figure 4.2.1-1C: Network controlled Repeater type 1-O downlink and uplink interface
[image: ]
Figure 4.2.2-1A: Radiated reference points for network controlled repeater type 2-O 
· Proposal 2: Adopt Figures 2-1, 2-2, and 2-3 to define conduced and radiated requirement reference points for NCR. [CATT, R4-2304445]
· 
	[image: ]
Figure 2-1 Conducted reference points for NCR type 1-C
	[image: ]
Figure 2-2 Radiated and conducted reference points for NCR type 1-H

	[image: ]
Figure 2-3 Radiated reference points for NCR type 1-O and NCR type 2-O


· 

· Recommend WF
· Companies’ views are encouraged during the meeting.


Sub-topic 1-4 Specification drafting for NCR
Issue 1-4: Specification drafting for NCR
· Proposals
· Proposal 1: The whole structure for TS 38.106 is not changed that the NCR requirements are included to every requirement sub-clause instead of introducing new clauses for NCR. [CATT, R4-2304437]
· Proposal 2: The following clarifications can be added in TS 38.106 for the requirements which are applicable for NCR-Fwd and NCR MT.[CATT, R4-2304437]
· The requirement shall apply to the uplink and downlink of the NR RF Repeater.
· The requirement shall apply to the BS side and UE side of the NCR-Fwd.
· The requirement shall apply to NCR-MT.
· Proposal 3: New clauses for NCR-MT are needed for the requirements not defined in TS 38.106. [CATT, R4-2304437]
· Proposal 4: it’s suggested to separate different section with suffix to differentiate RF requirements for RF repeater, NCR-forwarding part and NCR-MT parts. [CMCC, R4-2304199]
· Recommend WF
· Companies’ views are encouraged during the meeting.
· Rapporteur could provide some reference approach for further check by other companies. 
Companies views’ collection for 1st round 
 Open issues 
Sub-topic 1-1
	Company
	Comments

	Company ACATT
	Issue 1-1:  System parameter for NCR-MT
We support the 1st bullet in the recommended WF. For maximum CBW, our understanding is that the MT data is limited so large CBW may not be needed. But we’re also ok if majority companies thinks optional is ok. For the optional proposal, we have a clarification question that the minimum CBW may be mandatory to support SSB search.


	Company BZTE
	Issue 1-1:  System parameter for NCR-MT
We also support the proposal to follow the UE specification and  in addition, we also support to keep BW as optional for NCR-MT similar as IAB-MT. Regarding CATT’s comments, larger channel bandwidth than minimum one could also be used for search the SSB.

	Nokia, Nokia Shanghai Bell
	Issue 1-1:  System parameter for NCR-MT
For system parameters of NCR-MT, refer to UE specification - Proposal is ok.

	Ericsson
	Issue 1-1:  System parameter for NCR-MT
We are OK to use the system parameters from the UE specifications and follow the IAB-MT approach. We prefer not to state a maximum channel bandwidth as in proposal 3, since in some circumstances it may be more flexible for the network to be able to use a wider channel bandwidth within which to schedule RBs for the NCR-MT.

	NEC
	We are ok to refer to the UE specifications, but negative to have maximum CBW for NCR-MT.

	CMCC
	We are OK to refer to UE spec.
The CBW of MT is suggested to be the same as gNB. e.g. gNB use 100MHz, it’s better to use 100MHz for MT. otherwise, there maybe channel raster unalignment issue when gNB’s CBW and MT’s CBW is unaligned.
Proposal 6 is OK for us.

	Huawei
	We assume that GTW agreement shall be followed here. 




Sub-topic 1-2
	Company
	Comments

	Company ACATT
	Issue 1-2:  NCR-MT feature list
The proposal 1 from ZTE was used for IAB-MT feature list discussion. That’s why we propose that IAB-MT R15 feature list agreement can be considered as the starting point.
For R16, R17, we don’t have strong opinion. Optional is also ok for us.


	Company BZTE
	Issue 1-2:  NCR-MT feature list
We support the proposal 1. for the Rel-16 and Rel-17 related features, this could be optional for UE to simplify the discussions and leave it up to the vendor’s implementation.

	Nokia, Nokia Shanghai Bell
	The proposed feature list can be start of discussion, however we still have concern if this should be discussed now. For both IAB/eIAB and Repeaters Rel-17 that was discussed at the later stage of the WI.

	Ericsson
	Issue 1-2:  NCR-MT feature list
Agree with the proposals in general but as commented by Nokia it is not needed to decide right now

	CMCC
	Share the same view as Nokia.

	Huawei
	We assume that GTW agreement shall be followed here. 




Sub-topic 1-3
	Company
	Comments

	Company ACATT
	Issue 1-3-1:  NCR types
Ok with the proposal 1 and 2 for NCR Fwd. For NCR MT, we’re not sure if the class should be defined based on DL and UL. Our understanding is that NCR MT class definition can follow IAB-MT.
Issue 1-3-2:  Declarations for NCR
For class declaration, we made a mistake in the contribution that the proposal should be, 
NCR-MT, NCR-Fwd UL and NCR-Fwd DL class are declared independently.
For the type, our current understanding is same type for MT and Fwd. If there’s specific demand for different type, please companies clarify.
Issue 1-3-3:  RF diagram for NCR
We’re happy to further discuss this, but it seems proposal 1 is like RF repeater?

	ZTE
	Issue 1-3-1:  NCR types
We are also fine with proposal 1 and proposal 2.  In addition,we also agree with CATT that NCR-MT could follow IAB-MT approach with WA and LA MT.
Issue 1-3-2:  Declarations for NCR
For class declaration,  there might be two discussion directions:
1) whether it’s possible to have different declaration between NW and UE side at NCR-Fwd which is not discussed in Rel-17 repeater I think.
For the question 1, it might be possible, however this seems not discussed in Rel-17 repeater, right? We are open for further discussions. 
2) whether NCR-MT could have different declaration with NCR-Fwd. 
From our understanding, it’s possible to have separate declaration for question 2. 
Issue 1-3-3:  RF diagram for NCR
Reply to CATT, the proposal 1 is for NCR since I have added the control link at the left of figure to show that this is NCR instead of repeater.  I didn’t explicitly mention the NCR-MT part since this might be implemented with share connector with NCR-Fwd, however it was agreed before that this should be left up to the implementation. 

	Nokia, Nokia Shanghai Bell
	Issue 1-3-1:  NCR types
OK with recommended WF.
Issue 1-3-2:  Declarations for NCR
We should have separate declarations for NCR-MT and NCR-Fwd in our view.
Issue 1-3-3:  RF diagram for NCR
ZTE’s proposals seems good starting point.  

	Ericsson
	Issue 1-3-1:  NCR types
OK with the proposals

Issue 1-3-2:  Declarations for NCR
We should differentiate between class and type. It is possible to declare different class for NCR-FWD in each direction and NCR-MT. For the type, it relates to whether there are connectors or not. Type needs to be declared on BS side and UE side (not UL or DL), since it is in effect a declaration whether are connectors on the BS side and/or connectors on the UE side. However, if the type is declared differently for the BS side and the UE side then we would need a new type of conformance specification, because the input would be conducted and the output radiated, or vice versa.

Issue 1-3-3:  RF diagram for NCR
We have a slight preference for the CATT figures as it is good to show the NCR-MT and NCR-FWD explicitly in the diagrams. However the 1-H and 1-O/2-O figures imply that the NCR-MT has a separate antenna array to the NCR-FWD. It should be updated to remove this implication, or alternatively a note could be added to clarify.

	NEC
	Issue 1-3-1:  NCR types
OK with the recommended WF.
Issue 1-3-2:  Declarations for NCR
For both class and type, we should have separate declarations.
Issue 1-3-3:  RF diagram for NCR
We support the CATT figures as a starting point. 

	CMCC
	Issue 1-3-1:  NCR types
OK with the recommended WF.
Issue 1-3-2:  Declarations for NCR
Only one type per NCR.
Differentiate class declaration for NW side and UE side. 
Another issue, whether the same class declaration for forwarding part and MT part.
Issue 1-3-3:  RF diagram for NCR
CATT figures as a starting point. ZTE figures miss the MT part illustration

	Huawei
	We assume that GTW agreement shall be followed here. 

	NTT DoCoMo
	Issue 1-3-1:  NCR class
Considering comments from CATT and ZTE, for NCR-MT, the class should be defined in line with IAB-MT. The requirements of NCR-MT have requirements which are not defined in Rel-17 repeater (e.g.  REFSENS).
We think proposal 1 and proposa2 are agreeable for NCR-Fwd.
Issue 1-3-2:  Declarations for NCR
The class should be declared for NW side and UE side separately.
Issue 1-3-3:  RF diagram for NCR
We are fine to CATT proposal as a starting point.




Sub-topic 1-4
	Company
	Comments

	Company ACATT
	Issue 1-4: Specification drafting for NCR
Our proposal for the following should be corrected.
The requirement shall apply to the DL and UL of the NCR-Fwd.


	Company BZTE
	Issue 1-4: Specification drafting for NCR
We could provide some reference approach for further check by other companies. 

	Nokia, Nokia Shanghai Bell
	Issue 1-4: Specification drafting for NCR
Ok to ZTE proposal above. 

	Ericsson
	Issue 1-4: Specification drafting for NCR
Either proposal 2 (notes) or proposal 4 (sub-sections for repeater, NCR-FWD, NCR-MT) are workable, but probably proposal 2 is better because proposal 4 would lead to a lot of repetition in different sections. Regarding proposal 3, a few new clauses are needed as there will be some requirements for NCR-MT that are not defined for the repeater or NCR-FWD (e.g. reference sensitivity etc.)

	CMCC
	Wait for ZTE’s reference approach

	Huawei 
	Tend to agree with Ericsson



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: System parameter for NCR-MT

	 GTW Agreements:
·  For the system parameter of NCR-MT, refer to the UE specification (TS38.101-1/2)
· Take IAB-MT approach as starting point i.e. to set the channel bandwidth per operating band to be optional for NCR-MT
   

	Issue 1-2: NCR-MT feature list

	GTW Agreements:
· Further discuss NCR-MT feature list, FFS whether feature list required or not for NCR-fwd from RAN4 perspective
· Proposal 1: to focus on the mandatory UE capability firstly and to check whether this is still applicable for NCR-MT and identify some features which are not applicable for NCR-MT; [for the rest of UE features, it should be optional for NCR-MT]
   

	Issue 1-3-1: NCR Class

	GTW Agreements:
· For NCR-fwd, following NCR classes introduced 
· DL/UE side: wide-area, medium range and local area 
· UL/BS side: Wide-area and local area
· Above NCR classes applicable for all NCR types
· NCR classes for NCR-MT
· [Wide-area and local area]
· FFS whether NCR class can be declared separately for NCR-fwd, and NCR-MT

Candidate options:
Recommendations for 2nd round: 
   

	Issue 1-3-2:  Declarations for NCR

	Recommendations for 2nd round: 
· FFS whether NCR class can be declared separately for NCR-fwd, and NCR-MT


	Issue 1-3-3: RF diagram for NCR

	GTW Agreements:
· : Option 2 [CATT] as starting points, further work on the refinement. 
Recommendations for 2nd round: 
Further discuss the reference diagram based on CATT’s version.

	Issue 1-4: Specification drafting for NCR

	Recommendations for 2nd round: 
No further discussion in 2nd round.



Companies views’ collection for 2nd round 
 Open issues 
Sub-topic 1-3
	Company
	Comments

	Company
	Issue 1-3-1:  NCR types

Issue 1-3-2:  Declarations for NCR

Issue 1-3-3:  RF diagram for NCR


	
	

	
	

	
	

	
	

	
	

	
	

	
	




Topic #2: RF requirements for NCR-Fwd
Companies’ contributions summary
(Cat A CRs are not listed)
	T-doc number
	Company
	Proposals / Observations

	R4-2304201
	CMCC
	discussion on NCR forwarding requirements

	R4-2304445
	CATT
	Further discussion on RF requirements for NCR-Fwd
Proposal 2: For NCR, repeater class for Fwd for downlink, Repeater class for Fwd for uplink and Repeater class for MT can be separately defined.
Moderator 2: this above is captured in section 1.2.3 

	R4-2304532
	Nokia, Nokia Shanghai Bell
	Discussion on NCR RF core requirements for NCR-fwd

	R4-2304552
	Ericsson
	Network controlled repeater RF parameters FWD

	R4-2305171
	NTT DOCOMO, INC.
	Discussion on NCR-Fwd Rx spurious emission

	R4-2305413
	ZTE Corporation
	Discussion on RF requirements for NCR-Fwd

	
	
	


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  Power control for NCR-Fwd
Issue 2-1   Power control for NCR-Fwd 
· Proposals
· Proposal 1: there is no need for power control requirements for NCR fwd-link. [CMCC,R4-2304201]
· Recommended WF
· Companies’ views are encouraged in 1st round. 

Sub-topic 2-2 RF requirements for NCR-Fwd type 1-C  
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-2  RF requirements for NCR-Fwd  type 1-C
· Proposals
· Proposal 1: The conducted requirement for repeater 1-C specified in sub-clause 6 of TS 38.106 can be reused for NCR type 1-C Fwd.  [CATT, R4-2304445]
· Recommended WF
· Companies’ views are encouraged during the meeting. 

Sub-topic 2-3  RF requirement for NCR-Fwd type 2-O
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-3  RF requirements for NCR-Fwd type 2-O
· Proposals
· Proposal 1: The radiated requirement for repeater 2-O specified in sub-clause 7 of TS 38.106 can be reused for NCR type 2-O Fwd.  [CATT, R4-2304445]
· Recommended WF
· Companies’ views are encouraged during the meeting. 

Sub-topic 2-4  RF requirement for NCR-Fwd type 1-H
Issue 2-4-1 RF requirements for NCR-Fwd type 1-H
· Proposals
· Please check the summarized proposals in the excel sheet.
· Recommended WF
· Companies’ views are encouraged in 1st round. 

Sub-topic 2-5  RF requirement for NCR-Fwd Type 1-O
Issue 2-5-1   RF requirement for NCR-Fwd type 1-O
· Proposals
· [bookmark: _Toc127430933]Please check the summarized proposals in the excel sheet.
· Recommended WF
· Companies’ views are encouraged in 1st round. 
Companies views’ collection for 1st round 
 Open issues 
Sub-topic 2-1
	Company
	Comments

	Company ACATT
	Issue 2-1   Power control for NCR-Fwd 
Agree the proposal

	Company BZTE
	Agree with proposal

	Nokia, Nokia Shanghai Bell
	Agree on Proposal 1: no need for power control for NCR-Fwd.


	Ericsson
	Issue 2-1   Power control for NCR-Fwd 
Agree proposal 1; in our understanding this is the RAN outcome.

	NEC
	Support the proposal.

	CMCC
	OK for the proposal

	Huawei
	We assume that GTW agreement shall be followed here. 



Sub-topic 2-2
	Company
	Comments

	Company AZTE
	Agree with proposal

	Nokia, Nokia Shanghai Bell
	Agree on Proposal 1 conducted requirements for repeater 1-C specified in TS 38.106 can be reused.

	EricssonCompany B
	Agree proposal 1

	NEC
	Agree proposal 1.

	CMCC
	Agree proposal 1.

	Huawei
	We assume that GTW agreement shall be followed here. 

	NTT DoCoMo
	Agree proposal 1.



Sub-topic 2-3
	Company
	Comments

	ZTECompany A
	Agree with proposal

	Nokia, Nokia Shanghai Bell
	Agree on Proposal 1: The radiated requirement for repeater 2-O specified in TS 38.106 can be reused.

	EricssonCompany B
	Agree proposal 1 for the core requirements. For the conformance, some adjustment of declarations may be needed (beam directions etc.)

	NEC
	Agree proposal 1.

	CMCC
	Agree proposal 1.

	Huawei
	We assume that GTW agreement shall be followed here. 

	NTT DoCoMo
	Agree proposal 1.



Sub-topic 2-4  [please provide the comments in the excel sheet directly]
	Company
	Comments

	Company A
	

	Company B
	



Sub-topic 2-5  [please provide the comments in the excel sheet directly]
	Company
	Comments

	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 

	Issue 2-1: Power control for NCR-Fwd

	Background: 
Proposals
· Proposal 1: there is no need for power control requirements for NCR fwd-link. [CMCC,R4-2304201]
Agreements:
Proposal 1 agreed.    

	Issue 2-2: RF requirements for NCR-Fwd type 1-C
	Background: 
Proposals
· Proposal 1: The conducted requirement for repeater 1-C specified in sub-clause 6 of TS 38.106 can be reused for NCR type 1-C Fwd.  [CATT, R4-2304445]
Agreements:
·  Proposal 1 agreed
· Further check whether FDM operation allowed or not; if allowed, further check any impact on the emission requirements for FDM operation 
Recommendations for 2nd round: 


	Issue 2-3: RF requirements for NCR-Fwd type 2-O

	Background: 
Proposals
· Proposal 1: The radiated requirement for repeater 2-O specified in sub-clause 7 of TS 38.106 can be reused for NCR type 2-O Fwd.  [CATT, R4-2304445]
Agreements:
·  Proposal 1 agreed
· Further check whether FDM operation allowed or not; if allowed, further check any impact on the emission requirements for FDM operation 


	
	Recommendations for 2nd round: 


	Issue 2-4: RF requirement for NCR-Fwd type 1-H

	Recommendations for 2nd round: 


	Issue 2-5: RF requirement for NCR-Fwd type 1-O

	Recommendations for 2nd round: 




Companies views’ collection for 2nd round 
 Open issues 
Sub-topic 2-4
	Company
	Comments

	Company
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Sub-topic 2-5
	Company
	Comments

	Company
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Topic #3: RF requirements for NCR-MT
Companies’ contributions summary
(Cat A CRs are not listed)
	T-doc number
	Company
	Proposals / Observations

	R4-2304200
	CMCC
	discussion on NCR MT requirements

	R4-2304446
	CATT
	Further discussion on RF requirements for NCR-MT

	R4-2304531
	Nokia, Nokia Shanghai Bell
	Reference sensitivity requirement for FR2 NCR-MT

	R4-2304554
	Ericsson
	Network controlled repeater RF parameters MT

	R4-2304710
	NEC
	Discussion on NCR power control

	R4-2305414
	ZTE Corporation
	Discussion on RF requirements for NCR-MT

	
	
	


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 3-1  General for NCR-MT
Issue 3-1-1   Power control for NCR-MT
· Proposals
· Proposal 1: there is no need for power control requirements for NCR fwd-link. [CMCC,R4-2304201]
·  Proposal 2: NCR-MT transmission power control shall be supported. [NEC, R4-2304710]
· Proposal 3: for the power control of NCR-MT, propose to send the LS to RAN1 to confirm this functionality. [ZTE,R4-2305414]
· [bookmark: _Toc131966951]Proposal 4:Define power control requirements for the NCR-MT (but not the NCR-FWD). [Ericsson,R4-2304552]
· Recommended WF
· Option 1: to support the NCR-MT power control;
· Option 2: to send the LS to RAN1 for the confirmation 

Issue 3-1-2   bandwidth related 
· Proposals
· Proposal 1: Proposal 1: Define NCR-MT RF requirements based on carrier/NCR-MT channel bandwidth instead of passband/nominal channel bandwidth. [CATT, R4-2304446]
· Recommended WF
· Agree with Proposal 1


Sub-topic 3-2  Tx requirements for NCR-MT
Issue 3-2   Tx requirements for NCR-MT
· Proposals
· Please check the summarized proposals in the excel sheet.
· Recommended WF
· Companies’ views are encouraged in 1st round. 

Sub-topic 3-3  Rx requirements for NCR-MT
Issue 3-3   Rx requirements for NCR-MT
· Proposals
· Please check the summarized proposals in the excel sheet.
· Recommended WF
· Companies’ views are encouraged in 1st round. 

Sub-topic 3-3  Other
Issue 3-4   Other
· Proposals
· Proposal 1: For RF requirements for NCR type 1-C and 1-H MT, adopt Table 2-9 as starting point. [CATT,R4-2304446]
· Proposal 2: For RF requirements for NCR type 1-O and 2-O MT, adopt Table 2-10 as starting point. [CATT,R4-2304446]
· Recommended WF
· Companies’ views are encouraged in 1st round. 

Companies views’ collection for 1st round 
 Open issues 
Sub-topic 3-1
	Company
	Comments

	Company ACATT
	Issue 3-1-1   Power control for NCR-MT
Ok with the recommended WF

	Company ZTEB
	Issue 3-1-1   Power control for NCR-MT
 We could confirm that power control for NCR-MT is supported similar as legacy UE. If more clarification from RAN1, we are also fine to send LS to RAN1.
Issue 3-1-2   bandwidth related for NCR-MT
 We support the CATT’s proposal which is aligned how we define the requirements..

	Nokia, Nokia Shanghai Bell
	Issue 3-1-1   Power control for NCR-MT

Our understanding is that there was no agreement made on power control for NCR in RAN1.  Instead, the WID was revised to remove power control as an objective.  The result was that there were no further discussions in RAN1. Thus we think it is not needed to send LS to RAN1 as power control is out of scope of NCR WI. 
Issue 3-1-2   bandwidth related for NCR-MT
OK with proposal 1.

	Ericsson
	Support the WF option 1. It is essential to operate UL power control in order for the NR uplink to function properly. Existing RAN1 power control is appropriate; no need for anything new. Our understanding is that the RAN decision was on power control for the NCR-FWD. Since the gNB has power control for the UE that is repeater, there is no need for power control for NCR-FWD, however with no power control for NCR-MT, there would be no way for the gNB to control the MT output power.
We do not really think there is a need to send an LS to RAN1. Power control should function as for any other uplink device.

	NEC
	Issue 3-1-1   Power control for NCR-MT

Support WF option 1. We do not think LS to RAN1 is needed.
Issue 3-1-2   bandwidth related for NCR-MT
OK with the WF.

	CMCC
	Issue 3-1-1   Power control for NCR-MT

Support WF option 1. We do not think LS to RAN1 is needed.
Issue 3-1-2   bandwidth related for NCR-MT
OK with the WF.

	Huawei
	We assume that GTW agreement shall be followed here. 



Sub-topic 3-2 [please provide the comments in the excel sheet directly]
	Company
	Comments

	Company A
	

	Company B
	




Sub-topic 3-3  [please provide the comments in the excel sheet directly]
	Company
	Comments

	Company A
	

	Company B
	



Sub-topic 3-4
	Company
	Comments

	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 

	Issue 3-1-1: Power control for NCR-MT

	Background: 
Proposals
· Option 1: to support the NCR-MT power control;
· Option 2: to send the LS to RAN1 for the confirmation 
Agreements:
· Option 1 agreed
 

	Issue 3-1-2: bandwidth related 

	Background: 
Proposals
· Proposal 1: Proposal 1: Define NCR-MT RF requirements based on carrier/NCR-MT channel bandwidth instead of passband/nominal channel bandwidth. [CATT, R4-2304446]
Agreements:
· Agreement: Proposal 1 agreed


	
	

	
	

	
	

	
	



Companies views’ collection for 2nd round 
 Open issues 
Sub-topic 3-2
	Company
	Comments

	Company
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Sub-topic 3-3
	Company
	Comments

	Company
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Sub-topic 3-4
	Company
	Comments

	Company
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Topic #4:  NCR EMC requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304682
	ZTE Corporation
	Discussion on Network-Controlled-Repeater EMC requirement
Observation 1: Network-controlled repeater can be classified to NCR-MT and NCR-Fwd.
Observation 2: The function of NCR-MT is to communicate with gNB via Control link (C-link) to enable exchange of control information.
Observation 3: The function of NCR-Fwd is to perform the amplify-and-forwarding of UL/DL RF signal between gNB and UE via backhaul link and access link.
Observation 4: From Figure 5-1 above, control link is to communicate gNB and NCR-MT; Backhaul link and access link is to communicate gNB, NCR-Fwd and UE.
Proposal 1: NCR-MT and NCR-Fwd should be considered separately in NCR EMC requirement due to the different role they played in NCR communication link.
Proposal 2: NCR-MT that only communicate with gNB should define transmitter and receiver EMC requirements instead of UL and DL requirements.
Proposal 3: NCR-Fwd that communicate with both gNB and UE should define UL and DL EMC requirement.
Proposal 4: For NCR EMC core part, reuse the immunity test requirements in NR repeater and make some adaptable changes for Network-Controlled repeater. FFS on the NCR adaptable changes.
Proposal 5: In performance part, the NCR test setup and performance criteria would be different with NR repeater, which requires FFS.


	R4-2305188
	Ericsson
	[bookmark: OLE_LINK1]Discussion on EMC of NCR
Observation 1: From EMC testing perspective, considering the feasibility of testing conducted emission, conducted immunity, radiated immunity and radiated emission, it is OK that the types for NW side and UE side at fwd. link for FR1 NCR are different. 
Proposal 1: From EMC testing perspective, it is feasible to have different types for NW side and UE side at fwd. link for FR1 NCR.

	R4-2304529
	Nokia, Nokia Shanghai Bell
	Discussion on NCR EMC core requirements
Observation 1: Repeater type 1-H and repeater type 1-O are missing from the scope of the [3] specification.
Observation 2: Terms of NCR type 1-O and NCR type 1-H are not included in the list of definitions, and NCR is not included in the list of abbreviations in the [3] specification.
Observation 3: Test conditions are not defined for NR repeater type 1-O and repeater type 1-H in [3] specification. The wanted input signal level is not defined. 
Observation 4: As the NCR can operate access and backhaul links in different NR NCR operating bands, then the transmitter exclusion and receiver exclusion band for NCR must be applied separately for the access and backhaul links.
Observation 5: NR repeaters test configurations are not defined for NR repeater type 1-H and 1-O.
Observation 6: Assessment of throughput of NCR-MT is not defined in the specification [3].
Observation 7: Performance criteria is not defined for NCR-MT in the [3] specification. 
Observation 8: The applicability of radiated emissions is not defined for NR repeater type 1-H in the [3] specification. 
Observation 9: The configurations, applicability and limits of emissions are not defined for NR repeater type 1-H and repeater type 1-O in the [3] specification. 
Observation 10: The immunity test configurations are not defined for NR repeater type 1-H and repeater type 1-O in the [3] specification. 
Observation 11: Test method and level for RF electromagnetic field are not defined for NR repeater type 1-H and repeater type 1-O in [3] specification. 
Proposal 1: We propose to extend the scope to include type 1-O repeaters as shown in Figure 1 and type 1-H repeaters as shown in Figure 2.
Proposal 2: The terms NCR type 1-O and NCR type 1-H need to be included in the list of definitions, and NCR to the list of abbreviations in the [3] specification.
Proposal 3: Test conditions for NR repeaters type 1-O and 1-H are recommended to be defined in [3] specification. The definition of input signal level needs to be added: "The wanted input signal level shall be set to a level where the performance is not limited by the receiver noise floor or strong signal effects."
Proposal 4: The exclusion bands need to be defined separately for the transmitter and receiver to the specification [3].
Proposal 5: NR repeaters test configurations are to be defined for NR repeater type 1-H and 1-O.
Proposal 6: Assessment of throughput of NCR-MT need to be defined in the specification [3].
Proposal 7: Performance criteria is to be defined for NCR-MT in the [3] specification.
Proposal 8: The applicability of radiated emissions shall be defined for NR repeater type 1-H in the [3] specification.
Proposal 9: The configurations, applicability and limits of emissions are to be defined for NR repeater type 1-H and repeater type 1-O in the [3] specification.
Proposal 10: The immunity test configurations shall be defined for NR repeater type 1-H and repeater type 1-O in the [3] specification.
Proposal 11: Test method and level for RF electromagnetic field are to be defined for NR repeater type 1-H and repeater type 1-O in [3] specification.



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 4-1 EMC test for NCR-MT and NCR-Fwd
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 4-1-1:  Whether implement EMC test on both NCR-MT and NCR-Fwd?
· Tentative agreements: Yes. NCR-MT and NCR-Fwd should be considered separately in NCR EMC requirements due to the different role they played in NCR communication link.[ZTE, R4-2304682]
· Recommend WF
· Companies’ views are encouraged during the meeting.

Issue 4-1-2:  Whether set Tx/Rx or UL/DL requirements for NCR-MT and NCR-Fwd?
· Option 1: Define Tx/Rx requirements for NCR-MT and UL/DL requirements for NCR-Fwd. [ZTE, R4-2304682]
· Option 2: Others, please provide reasons.
· Recommend WF
· Companies’ views are encouraged during the meeting.

Sub-topic 4-2 EMC test for NCR type 1-C/1-H/1-O/2-O
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 4-2:  Shall we extend the scope of TS38.114 to cover type 1-H and 1-O NCR?
· Proposals
· Tentative agreements: Yes. Extend the scope to include type 1-H and 1-O repeaters and also fill the missing EMC test content for them including definitions, test conditions, exclusion band, test configurations, test level and limits for emission and immunity EMC test, etc. [Nokia, R4-2304529]
· Recommend WF
· Companies’ views are encouraged during the meeting.
Sub-topic 4-3 Core&Perf part of NCR EMC
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 4-3-1:  Core part of NCR EMC
· Proposals
· Proposal:Reuse the test requirements in NR repeater and make some adaptable changes including but not limited to type 1-H and 1-O NCR requirements. [ZTE, R4-2304682]
· Recommend WF
· Companies’ views are encouraged during the meeting.
Issue 4-3-2:  Perf part of NCR EMC
· Proposals
· Proposal: Perf part of NCR EMC would be different with NR repeater. i.e. performance criteria, exclusion band and test configuration etc. Therefore more study is need. [ZTE, R4-2304682; Nokia, R4-2304529]
· Recommend WF
· Companies’ views are encouraged during the meeting.
Sub-topic 4-4 Test configuration for “mixed” type of NCR
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 4-4:  Test feasibility for “mixed” type of NCR 
· Proposals
· Proposal: From EMC testing perspective, it is feasible to have different types for NW side and UE side at fwd. link for FR1 NCR.[Ericsson, R4-2305188]
· Recommend WF
· Companies’ views are encouraged during the meeting.
Companies views’ collection for 1st round 
 Open issues 
Issue 4-1-1:  Whether implement EMC test on both NCR-MT and NCR-Fwd?
	Company
	Comments

	Company AZTE
	EMC test should apply on both NCR-MT and NCR-Fwd, but their performance criteria would be different with each other.

	Nokia, Nokia Shanghai Bell
	Agree on tentative agreements.

	EricssonCompany B
	Support tentative agreement.

	Huawei
	EMC test shall apply per DUT, not per its logical entity. Wait for more mature discussion on RF side first. 



Issue 4-1-2:  Whether set Tx/Rx or UL/DL requirements for NCR-MT and NCR-Fwd?
	Company
	Comments

	Company AZTE
	Tx/Rx requirements should be set for NCR-MT. UL/DL requirements should be set for NCR-Fwd.

	Nokia, Nokia Shanghai Bell
	Agree on proposal.

	EricssonCompany B
	Support Option 1.

	Huawei
	Ok as starting point. Wait for more mature discussion on RF side first. 




Issue 4-2:  Shall we extend the scope of TS38.114 to cover type 1-H and 1-O NCR?
	Company
	Comments

	Company AZTE
	Yes. Repeater type 1-H and 1-O is not inlcuded in the current scope of TS38.114. Therefore we should extend it to cover type 1-H and 1-O NCR.

	Nokia, Nokia Shanghai Bell
	Type 1-H includes the TAB connector definition. This is considered essential for EMC testing.

	EricssonCompany B
	Support tentative agreement.

	Huawei
	Agree with Tentative agreements



Issue 4-3-1:  Core part of NCR EMC
	Company
	Comments

	Company AZTE
	Agree with the proposal. Most of EMC conducted immunity or emission test requirements can reuse the requirements for NR repeater. Their test method and limits would not have much changes for NCR. Because the test method mainly comes from the generic standard IEC61000-3/4-x and the use case of NCR would not have much difference between NR repeater. But some adaptable change related with type 1-H and 1-O should be made. 

	Nokia, Nokia Shanghai Bell
	Issue 4-3-1: Main test requirements can be adapted, but further study need to cover 1-H and 1-C.


	EricssonCompany B
	Agree with the proposal.

	Huawei
	Core: agree as starting point
Perf: wait till Perf part in 2024. 



Issue 4-3-2:  Perf part of NCR EMC
	Company
	Comments

	Company AZTE
	FFS. Due to the different role and function between NCR-MT and NCR-Fwd, the perf part of NCR EMC would set separately for NCR-MT and NCR-Fwd including performance criteria and test configuration.

	Nokia, Nokia Shanghai Bell
	Issue 4-3-2: Further study is needed for performance requirements.

	EricssonCompany B
	Agree with the proposal.

	Huawei
	Core: agree as starting point
Perf: wait till Perf part in 2024. 



Issue 4-4:  Test feasibility for “mixed” type of NCR 
	Company
	Comments

	Company AZTE
	Suppose FFS.  Not sure with the feasibility of “mixed” type of NCR with 1-C/H on one side and 1-O on the other side under the OTA test environment. 

	Nokia, Nokia Shanghai Bell
	Agree on proposal.

	HuaweiCompany B
	This requires further study.  




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 

	[bookmark: OLE_LINK70]Issue 4-1-1:  Whether implement EMC test on both NCR-MT and NCR-Fwd?

	Tentative agreements:
·  Tentative agreements: Yes. NCR-MT and NCR-Fwd should be considered separately in NCR EMC requirements due to the different role they played in NCR communication link.[ZTE, R4-2304682]

Candidate options:
Recommendations for 2nd round: 
   

	Issue 4-1-2:  Whether set Tx/Rx or UL/DL requirements for NCR-MT and NCR-Fwd?

	Tentative agreements:
·  Option 1: Define Tx/Rx requirements for NCR-MT and UL/DL requirements for NCR-Fwd. [ZTE, R4-2304682]

Candidate options:
Recommendations for 2nd round: 
   

	Issue 4-2:  Shall we extend the scope of TS38.114 to cover type 1-H and 1-O NCR?

	Tentative agreements:
·  Proposals
· Tentative agreements: Yes. Extend the scope to include type 1-H and 1-O repeaters and also fill the missing EMC test content for them including definitions, test conditions, exclusion band, test configurations, test level and limits for emission and immunity EMC test, etc. [Nokia, R4-2304529]

Candidate options:
Recommendations for 2nd round: 
   

	Issue 4-3-1:  Core part of NCR EMC

	Tentative agreements:
To use the following proposal as starting point.
·  Proposal:Reuse the test requirements in NR repeater and make some adaptable changes including but not limited to type 1-H and 1-O NCR requirements. [ZTE, R4-2304682]

Candidate options:
Recommendations for 2nd round: 


	Issue 4-3-2:  Perf part of NCR EMC

	Tentative agreements:
More study are requested by Nokia. 
Candidate options:
Recommendations for 2nd round: 


	Issue 4-4:  Test feasibility for “mixed” type of NCR 

	Tentative agreements:
 
Candidate options:
Recommendations for 2nd round: 
Continue the discussion in the 2nd round.




Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on …
	YYY
	

	
	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	WF on system parameters and RF requirements
	ZTE
	agreeable

	
	WF on NCR EMC requirements
	ZTE
	agreeable

	
	
	
	



Existing tdocs
ALL discussion papers could be noted.
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	



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
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-22xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-22xxxxx
	
	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

	
	
	



Note:
3) Please add your contact information in above table once you make comments on this email thread. 
4) 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)
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