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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

	ZTE Corporation
	Fei Xue (Moderator)
	Xue.fei25@zte.com.cn

	CMCC
	Chunxia Guo
	guochunxia@chinamobile.com

	Ericsson
	Tom Chapman
	Thomas.chapman@ericsson.com

	QCOM
	Phil Coan
	pcoan@qti.qualcomm.com

	Nokia
	Bartlomiej Golebiowski
	Bartlomiej.golebiowski@nokia.com

	Samsung
	Runsen Tang
	runsen.tang@samsung.com

	Huawei
	Michal Szydelko
	Michal.szydelko@huawei.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 which include both work plan and the detailed technical discussions
All contributions submitted are divided into the following Topics:
1. [bookmark: _Hlk54855244]General and work plan
2.  Study of RF core and EMC requirements
Topic #1: General and work plan
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2216198
	Nokia, Nokia Shanghai Bell
	Discussion on NR Network-controlled repeaters
Observation 1: NR NCR RF-core requirement specification can be started with both conducted and radiated requirements. However, beam related requirements to be started by specifying the radiated requirements first. 
Observation 2: Compared to the Rel.17 repeater one of the main differences in the Rel.18 NCR is the existence of the NCR-MT in the NCR. 
Proposal 1: RAN4 must be aware of the RAN1 agreements about the NCR that would impact the RAN4 RF-core requirements. 
Observation 3: NR NCR RF-core requirements will be specified in TS 38.106 NR repeater radio transmission and reception, and EMC requirements will be specified in TS 38.114 NR Repeaters Electro Magnetic Compatibility (EMC).

	R4-2216552
	ZTE Corporation
	Discussion on work plan and spec drafting for NCR in Rel-18
Proposal 1: to agree on the work plan in the table 1 as starting point and further adjust based on the progress if necessary.
Proposal 2: to capture RF core requirement, RRM core/perf requirement and [demod requirement] of NCR into TS 38.106 and capture the RF perf requirement and [demod conformance testing requirements] into TS 38.115-1/38.115-2, and EMC core/perf requirements into TS38.114. 

	R4-2216555 
	ZTE Corporation
	Discussion on Demod requirements for NCR-MT in Rel-18
Submitted in agenda 11 and keep as information only.




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 work plan
Sub-topic description:\
In the following section, the initial work plan for NCR in Rel-18 is presented according to the agreed on the objective and TU budget in RP-222673. In this thread, companies views for NCR RF requirement are encouraged. 
Note:
For the demod part in the proposed work plan, this is kept in the square bracket and final decision could be made at the RAN#97e meeting. The analysis for NCR-MT demod requirement proposed in R4-2216555 is for information only under the agenda 11.
Open issues and candidate options before e-meeting:
Issue 1-1: work plan for NCR in Rel-18
· Proposals 
	WG
	Meeting Number
	TU
	Task

	RAN4
	#104bis
	Core RF
0.25
	· Identify and specify the RF requirements for NCR

	
	
	Core RD
0.5
	· Identify the necessity of the RRM requirements for NCR-MT and its scope of RRM requirements for NCR-MT if necessary.


	RAN4
	#105
	Core RF
0.25
	·  Specify the RF requirements for NCR


	
	
	Core RD
0.5
	· Specify the RRM requirements for NCR-MT


	RAN
	#98e
	
	· To discuss the necessity of demod requirements for NCR-MT

	RAN4
	#106
	Core RF
0.25
	· Specify the RF requirements for NCR
· Discussion on the work split to draft the NCR RF requirements


	
	
	Core RD
0.5
	· Specify the RRM requirements for NCR-MT
· Discussion on the work split to draft the NCR-MT RRM requirements



	RAN4
	#106bis
	Core RF
0.25
	· Specify RF requirements for NCR and endorse the CR if possible.
· Identify and specify the EMC core requirements for NCR


	
	
	Perf RF 0.25
	· Initialize the discussion for the conformance testing of RF core requirements of NCR


	
	
	CoreRD
0.25
	· Specify the RRM requirements for NCR-MT and endorse the CR if possible.



	
	
	Perf RD
0.25
	· For RRM perf
· Decide the test case list, further discuss the test parameters for NCR-MT RRM requirements
· [For Demod perf
· Decide the test case list for NCR-MT, further discuss the test parameters for NCR-MT. 
· Discuss the simulation assumption for NCR-MT demod
· NOTE: This should be also up to RAN#98e decision]

	RAN4
	#107
	Core RF
0.25
	· Specify RF requirements for NCR and endorse the CR if possible.
· The maintenance of RF requirements for NCR if necessary
· Specify the EMC core requirement for NCR
 


	
	
	Perf RF 0.25
	· Discuss the conformance testing of RF core requirements of NCR


	
	
	CoreRD
0.25
	· Specify RRM requirements for NCR-MT and endorse the CR if possible.
· The maintenance of RRM requirements for NCR-MT if necessary


	
	
	Perf RD
0.25
	· For RRM perf
· Decide the test case list, further discuss the test parameters for NCR-MT RRM requirements
· [For Demod perf
· Decide the test case list for NCR-MT, further discuss the test parameters for NCR-MT. 
· Agree on the simulation assumption for NCR-MT demod
NOTE: This should be also up to RAN#98e decision]

	RAN4
	#108
	Core RF
0.25
	· Specify RF requirements for NCR and endorse the CR if possible
· The maintenance of RF requirements for NCR if necessary 
· Specify EMC core requirements for NCR and discuss the work split to draft the NCR RF requirements


	
	
	Perf RF 0.25
	· Discuss the conformance testing of RF core requirements of NCR


	
	
	CoreRD
0.5
	· Specify RRM requirements for NCR-MT and endorse the CR if possible.
· The maintenance of RRM requirements for NCR-MT if necessary


	
	
	Perf RD
0.25
	· For RRM perf
· Decide the test case list, further discuss the test parameters for NCR-MT RRM requirements
· [For Demod perf 
· Collect the simulation results for NCR-MT demod
NOTE: This should be also up to RAN#98e decision]

	RAN4
	#108bis
	Core RF
0.25
	· Specify RF requirements for NCR and endorse the CR if possible
· The maintenance of RF requirements for NCR if necessary 
· Specify EMC requirements for NCR and endorse the CR if possible
 


	
	
	Perf RF 0.25
	· Discuss the conformance testing of RF core requirements of NCR


	
	
	CoreRD
0.5
	· Specify RRM requirements for NCR-MT and endorse the CR if possible.
· The maintenance of RRM requirements for NCR-MT if necessary


	
	
	Perf RD
0.5
	· For RRM perf
· Decide the test case list, further discuss the test parameters for NCR-MT RRM requirements
· [For Demod perf 
· Further discuss the collected the simulation results for NCR-MT demod
· Discuss how to specify the demod requirements for NCR-MT
· Discuss the work split
NOTE: This should be also up to RAN#98e decision]

	RAN4
	#109
	Core RF
0.25
	· Specify RF requirements for NCR and approve the big CR for NCR
· The maintenance of EMC core requirements for NCR if necessary


	
	
	Perf RF 0.25
	· Discuss the conformance testing of RF core requirement of NCR
· Initialize the discussion for the EMC performance requirements of NCR
· 

	
	
	CoreRD
0.5
	· Specify RRM requirement for NCR-MT and approve the big CR .
· 


	
	
	Perf RD
0.5
	· For RRM perf
· Decide the test case list, further discuss the test parameters for NCR-MT RRM requirements
· Discuss the work split 
· [For Demod perf 
· Finalize the demod requirement for NCR-MT
· Endorse the draft CRs;  
NOTE: This should be also up to RAN#98e decision]

	RAN4
	#110
	Pref
RF
0.25
	· Discuss the conformance testing of RF core requirement of NCR
· Prepare Draft CR for NCR conformance testing
· Continue to discuss the EMC performance requirements of NCR


	
	
	Pref
RD
0.5
	·  For RRM perf
· Finalize RRM test requirement 
· Draft CRs
· [For Demod perf 
· To discuss the conformance testing for demod requirement for NCR-MT  
· NOTE: This should be also up to RAN#98e decision]


	RAN4
	#110bis
	Pref
RF
0.25
	· Discuss the conformance testing of RF core requirement of NCR
· Endorse Draft CR for NCR conformance testing
· Continue to discuss the EMC performance requirements of NCR


	
	
	Pref
RD
0.5
	· Endorse the draft CR for NCR-MT RRM perf requirements
· [Approve the draft CR for NCR-MT demod perf requirements] 


	RAN4
	#111
	Pref
RF
0.25
	· Discuss the conformance testing of RF core requirement of NCR
· Approve the big CR for NCR conformance testing.
· Approve the CR for NCR EMC performance requirements


	
	
	Pref
RD
0.5
	· Approve the big CR for NCR-MT RRM perf requirements
· [Approve the big CR for NCR-MT demod perf requirements] 





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

Sub-topic 1-2 Spec drafting
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 1-2-1:  spec drafting for NCR RF and EMC requirements
· Proposals
· Option 1: capture RF core requirement, RRM core/perf requirement and [demod requirement] of NCR into TS 38.106 and capture the RF perf requirement and [demod conformance testing requirements] into TS 38.115-1/38.115-2, and EMC core/perf requirements into TS38.114.  [ZTE]
· Option 2: NR NCR RF-core requirements will be specified in TS 38.106 NR repeater radio transmission and reception, and EMC requirements will be specified in TS 38.114 NR Repeaters Electro Magnetic Compatibility (EMC). [Nokia]
· Recommend
· Capture RF core requirement into TS 38.106 and capture the RF perf requirement and EMC core/perf requirements into TS38.114. 


Issue 1-2-2:  spec drafting for NCR-MT RRM requirements
For the issue 1-2-2, it should be discussed in the RRM session and this information is just kept as information only in BS RF session.
· Proposals
· Option 1: capture  RRM core/perf requirement into TS 38.106  [ZTE]
· Option 2: others 

Sub-topic 1-3  Others
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 1-3-1:  the impacts from RAN1 group.
· Option1: RAN4 should be aware of the RAN1 agreement about NCR that would impact the RAN4 RF-core requirement. [Nokia]
· Recommend
·  This could be discussed in Topic 2 in more detailed way. 

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

	Company A
	Issue 1-1: Comment


	CMCC
	The Work plan is OK for us.

	Ericsson
	Issue 1-1: work plan for NCR in Rel-18
The work plan should not assume the necessity of RRM requirements; should add “as necessary” after spec development.
Demodulation work should not be included in the work plan until it has been agreed in RAN

	ZTE
	Issue 1-1: work plan for NCR in Rel-18
For the demod part, this is just informative and kept in the square bracket, this could be removed. 
Regarding as necessary,  indeed we have already add the if necessary for RRM part, not sure the difference between if necessary and as necessary

	Nokia, Nokia Shanghai Bell
	Issue 1-1: work plan for NCR in Rel-18
We shared similar view as Ericsson.

	Samsung
	Issue 1-1: 
From discussion above, the work plan is OK for us.

	Huawei
	Support Ericsson view. 



Issue 1-2:
	Company
	Comments 

	Company A
	Issue 1-2-1: Comment
Issue 1-2-2: Comment
Issue 1-2-3: Comment

	CMCC
	Issue 1-2-1: recommended WF is OK for us. one more question, how could we differentiate NCR and RF repeater requirements? use extra suffix?

	Ericsson
	WF OK for us

	ZTE
	We support the WF. 
To CMCC, that is good comment and my initial understanding, when we add the requirement for NCR, we could add some description for it. More consideration is needed. Maybe both suffix or other approach could be further discussed.

	Nokia, Nokia Shanghai Bell
	OK with proposed WF.

	Samsung
	With further clarification from ZTE, we support the WF.

	Huawei
	Ok with the proposals on RF core, RF conformance, and EMC specs. 
Questions for clarification: if Rel-17 and NCR will be captured in a single spec, we need to think of the naming convention, to allow differentiation of those two.



Issue 1-3:
	Company
	Comments 

	Company A
	Issue 1-3-1: Comment
Issue 1-3-2: Comment
Issue 1-3-3: Comment

	Ericsson
	Issue 1-3-1: Agree that the RF core requirements should be based on the RAN1 design and agreements

	ZTE
	Issue 1-3-1:  .
We also agree with that, however we don’t need to wait for the detailed signalling desgin in RAN1 which will not help RAN4 RF discussions. Instead of some high level agreement .e.g. dynamic beamforming, switching ON-OFF and NCR-MT is monitoring the side infromation from parent gNB should be sufficient. Not sure any other agreement companies would like to check.

	Nokia, Nokia Shanghai Bell
	We support option 1.
	

	Huawei
	This is business as usual. Not sure if we need a dedicated agreement for this. 




CRs/TPs comments collection
	CR/TP number
	Comments collection

	
	Company A

	
	Company B

	
	

	
	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 #1-1
	Issue 1-1: work plan for NCR in Rel-18
Since there are no comments received for RF part and we propose to endorse the work plan for RF part and leave the work plan of RRM to RRM session discussion. 
For demod part, based on the received comments from companies,  it’s remove the demod part from the work plan at the current phase and de
Agreements:
· Endorse the work plan for RF part;
· To remove the demod part from the work plan at the current stage.
Recommendations for 2nd round:
No further discussion in 2nd round is needed;

	Sub-topic #1-2
	Issue 1-2-1:  spec drafting for NCR RF and EMC requirements
Based on the comments received so far, it seems that all companies agree with the recommended WF. CMCC and Huawei asked some question how to capture the requirement in spec and whether we need to renaming the repeater spec to accommodate the NCR into the spec.
Agreements:
· Capture RF core requirement into TS 38.106 and capture the RF perf requirement and EMC core/perf requirements into TS38.114. 
Recommendations for 2nd round:
Further discuss how to capture the requirement in spec and whether we need to renaming the repeater spec to accommodate the NCR into the spec

	Sub-topic #1-3
	Issue 1-3-1:  the impacts from RAN1 group.
Based on comments received so far, all companies agree with option 1, however this should be common sense in RAN4 and maybe we don’t need the dedicated agreement for it.
Recommendations for 2nd round:
No further discussion in 2nd round is needed;




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”



Companies views’ collection for 2nd round 
Open issues
Issue 1-2:
	Company
	Comments 

	Company A
	Issue 1-2-1:  spec drafting for NCR RF and EMC requirements
Based on the comments received so far, it seems that all companies agree with the recommended WF. CMCC and Huawei asked some question how to capture the requirement in spec and whether we need to renaming the repeater spec to accommodate the NCR into the spec.
Agreements:
· Capture RF core requirement into TS 38.106 and capture the RF perf requirement and EMC core/perf requirements into TS38.114. 
Recommendations for 2nd round:
Further discuss how to capture the requirement in spec and whether we need to renaming the repeater spec to accommodate the NCR into the spec

	
	

	
	

	
	

	
	

	
	

	
	




CRs/TPs comments collection
	CR/TP number
	Comments collection

	
	Company A

	
	Company B

	
	

	
	Company A

	
	Company B

	
	



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

	Sub-topic #1-2
	Issue 1-2-1:  spec drafting for NCR RF and EMC requirements
Issue 1-2-1:  spec drafting for NCR RF and EMC requirements
Based on the comments received so far, it seems that all companies agree with the recommended WF. CMCC and Huawei asked some question how to capture the requirement in spec and whether we need to renaming the repeater spec to accommodate the NCR into the spec.
Agreements:
· Capture RF core requirement into TS 38.106 and capture the RF perf requirement and EMC core/perf requirements into TS38.114. 

Further discuss how to capture the requirement in spec and whether we need to renaming the repeater spec to accommodate the NCR into the spec in next meeting.





Topic #2: Study of RF core and EMC requirements
Companies’ contributions summary
(Cat A CRs are not listed)
	T-doc number
	Company
	Proposals / Observations

	R4-2215488
	CMCC
	discussion on NCR RF requirements
Proposal 1: it’s suggested that input signal arrives from any direction within the OTA REFSENS RoAoA, the same as 2-O BS, which also applies for interference input signals for input intermodulation and ACRR requirements.
Observation 1: BC without beam sweeping is assumed for access link and there is no agreement for backhaul link and C-link.
Proposal 2: beam correspondence related requirements are necessary for NCR and Legacy requirements for UE should be taken as the staring point. 
Proposal 3: it’s suggested to send the LS to RAN1 to query about beam correspondence progress at backhaul link and control link.
Proposal 4: the same transient period could be still applicable for NCR and there is no need for other new requirements.
Observation 2: NCR MT part has the information of BW, SCS related information. But forwarding part have no such information. 
Proposal 5: it’s suggested to discuss how to differentiate RF requirements for NCR with following options:
· Option 1: refer to the same model as in fig 1 copied from TR 38.867 to define RF requirements. that’s means four set of requirements for MT DL, MT UL, forwarding DL, forwarding UL.
· Option 2: same as RF repeater, we only differentiate DL and UL requirements without differentiating MT and forwarding part. 

	R4-2216199
	Nokia, Nokia Shanghai Bell
	On RF core requirements of NR Network-controlled repeaters
Observation 41: Compared to the Rel.17 repeater one main difference in the Rel.18 NCR is the existence of the NCR-MT in the NCR. 
Proposal 1: Identify the repeater classes and types which are suitable for Rel.18 NCR-Fwd, and then map the requirements from Rel.17 to Rel.18 to identify the missing requirements that need to be specified in Rel.18. 
Observation 52: Currently, there is no agreement in RAN1 whether it is essential to have an uplink communication channel between the NCR-MT and gNB.
Proposal 2: If the NCR-MT does not have a UL communication channel (i.e., it does not transmit towards the gNB frequently), then it would be sufficient to specify only the receiver related RF-core requirements.
Proposal 3: It is beneficial to know the NCR-MT capability (i.e., only reception or both transmission and reception capable) from RAN1 as quickly as possible in order to recognize the RF-core requirements for NCR-MT part.  
Observation 63: In case if the NCR-MT does both transmission and reception, the class and the type of the NCR-MT could be the same as those of the NCR-Fwd part, unless there is any specific reason to do so.
Proposal 4: It would be meaningful to investigate whether there are any impacts on RAN4 specifications when the DL of C-link and backhaul link transmissions occur simultaneously and also the UL of C-link and backhaul link transmissions occur simultaneously. 
Observation 4: In case if adaptive beamforming is supported in the C-link (i.e., if RAN1 agrees to specify), that should also be considered in Rel.18 RAN4 RF-core specifications. 

	R4-2216553
	ZTE Corporation
	Discussion on RF requirements for NCR in Rel-18
Proposal 1: for Rel-18 NCR-fwd with dynamic beamforming, from BS-side RIB, the input signal of DL could be different from the reference direction of UL Tx; from UE-side RIB, the input signal for UL could be different from the reference direction of DL Tx; 
Proposal 2: for Rel-18 NCR-fwd operating in FDD bands in FR1, the existing ON-OFF requirement should be also applicable; for Rel-18 NCR in TDD bands in both FR1 and FR2, no further updates on ON-OFF requirement are needed.
Proposal 3: to define the refense requirement for NCR-MT receiver. 
Proposal 4: to define the Rx requirement for NCR-MT together with ACRR requirement and Input IMD requirement in DL and its sensitivity degradation compared with the refense requirement could be further discussed.
Proposal 5: for the RF requirement of NCR-MT transmitter, it should be tested together with NCR-Fwd in the uplink and still conform to the legacy uplink transmitter requirement as defined in Rel-17.

	R4-2216789
	Ericsson France S.A.S
	On RF and EMC requirements for network controlled repeaters
Observation 1	It is not likely that beamforming repeaters necessitate any new DL (TX) co-existence requirements
Observation 2	It is not likely that new UL requirements are needed due to beamforming on the access link, unless a requirement on rejection (i.e., non-amplification) of power outside of the beam direction is considered.
Observation 3	If beamforming is supported for FR1 then 1-H and 1-O requirements should be specified.
Observation 4	No new RF requirements needed due to UL-DL TDD information
Observation 5	For TDD repeaters, On/Off signalling may need some minor wording updates to the existing requirements to make them applicable also for On/Off switching.
Observation 6	For FDD repeaters, if On/Off signalling is applied then the applicability of existing TDD requirements on Off power and transient period may need to be extended to such repeaters.
Observation 7	If 1-H and 1-O requirements are specified for RF requirements, EMC requirements need to be considered. Especially for type 1-O, OTA EMC requirement shall be considered.


	R4-2216793
	Qualcomm France
	Network-controlled repeater specification impact in 38.106
Observation: Generally, the RF aspects in 38.106 seem to be unaffected for a network-controlled repeater with beamforming, UL-DL configuration, and ON-OFF information aspects from the gNodeB. It would be helpful to hear other companies’ views and findings.
Proposal: RAN4 to discuss how a multi-band network-controlled repeater would operate, and whether there would be any core spec change or aspect to such a repeater.


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 RF architecture for NCR in Rel-18
Sub-topic description:
The following topic 2-1 is just for information only to help the companies better understand the RF architecture of NCR and its in-band operation assumption. The line between NCR-MT baseband and DVGA is for the power control of NCR in the uplink for the potential discussion at RAN#98e
Open issues and candidate options before e-meeting:
Issue 2-1:  
· Proposals
· Proposal 1:  [R4-2216553, ZTE]
[image: ]
Figure 1. the generic illustration of FR1 NCR

ju[image: ]
Figure 2. the generic illustration of FR2 NCR

· Recommended WF
· Companies’ views are encouraged during the meeting. 
Sub-topic 2-2 NCR type and NCR class
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-2 NCR type and NCR class:  
· Proposals
· Proposal 1: Identify the repeater classes and types which are suitable for Rel.18 NCR-Fwd, and then map the requirements from Rel.17 to Rel.18 to identify the missing requirements that need to be specified in Rel.18. [Nokia]
· [bookmark: _Toc115257442]Proposal 2:If  beamforming is supported for FR1 then 1-H and 1-O requirements should be specified [Ericsson].
· Recommended WF
· For NCR-fwd link in Rel-18, at least reuse the Rel-17 repeater type;
·  FFS for repeater type 1-H and 1-O for FR1 repeater given the beamforming capability assumption;

Sub-topic 2-3 NCR-MT UL assumption
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-3  NCR-MT UL assumption:  
· Proposals
· Proposal 1: If the NCR-MT does not have a UL communication channel (i.e., it does not transmit towards the gNB frequently), then it would be sufficient to specify only the receiver related RF-core requirements. [Nokia]
· Proposal 2: It is beneficial to know the NCR-MT capability (i.e., only reception or both transmission and reception capable) from RAN1 as quickly as possible in order to recognize the RF-core requirements for NCR-MT part. [Nokia] 
· Recommended WF
· Companies’ views are encouraged in 1st round. If necessary, the confirmation LS could be sent to RAN1.

Sub-topic 2-4 The expected RF requirement for NCR-fwd
Sub-topic description:
In the following section, we will focus on the RF requirement for NCR-fwd link.
Open issues and candidate options before e-meeting:
Issue 2-4-1  Dynamic beamforming.  
· Proposals
· Proposal 1: it’s suggested that input signal arrives from any direction within the OTA REFSENS RoAoA, the same as 2-O BS, which also applies for interference input signals for input intermodulation and ACRR requirements. [CMCC]
· Proposal 2:  for Rel-18 NCR-fwd with dynamic beamforming, from BS-side RIB, the input signal of DL could be different from the reference direction of UL Tx; from UE-side RIB, the input signal for UL could be different from the reference direction of DL Tx;  [ZTE] (to revert the following agreement for fixed beamforming)
Tx Power:
On the issue of OTA directions it is agreed:
For repeater requirements, the input signal for DL should be the same as the reference direction for UL TX and vice versa. No further input directions declared for Rel-17. This is to be accomplished within the existing beam declaration format.
·  Proposal 3:  It is not likely that beamforming repeaters necessitate any new DL (TX) co-existence requirements [Ericsson]
· Proposal 4: It is not likely that new UL requirements are needed due to beamforming on the access link, unless a requirement on rejection (i.e., non-amplification) of power outside of the beam direction is considered. [Ericsson]
· Recommended WF
· Companies’ views are encouraged in 1st round. 
Issue 2-4-2  UL-DL TDD information:  
· Proposals
· [bookmark: _Toc115257443]Proposal 1:No new RF requirements needed due to UL-DL TDD information [Ericsson]
· Proposal 2: the same transient period could be still applicable for NCR and there is no need for other new requirements. [CMCC]
· Recommended WF
· No new RF requirement are needed due to the UL-DL TDD information for NCR 

Issue 2-4-3  ON-OFF information:  
· Proposals
· Proposal 1: for Rel-18 NCR-fwd operating in FDD bands in FR1, the existing ON-OFF requirement should be also applicable; for Rel-18 NCR in TDD bands in both FR1 and FR2, no further updates on ON-OFF requirement are needed. [ZTE]
· Proposal 2: the same transient period could be still applicable for NCR and there is no need for other new requirements. [CMCC]
· [bookmark: _Toc115257444]Proposal 3: For TDD repeaters, On/Off signalling may need some minor wording updates to the existing requirements to make them applicable also for On/Off switching. [Ericsson]
· [bookmark: _Toc115257445]Proposal 4: For FDD repeaters, if On/Off signalling is applied then the applicability of existing TDD requirements on Off power and transient period may need to be extended to such repeaters. [Ericsson]
· Recommended WF
· For repeater operating in TDD bands,  the existing ON-OFF transition time and ON-OFF power requirement could be applicable;
· For repeater operating in FDD bands,  to reuse the existing ON-OFF transition time and ON-OFF power requirement;
· FFS for drafting the related ON/OFF signalling in the RAN4 spec if necessary.
Issue 2-4-4  BC for NCR-Fwd
· Proposals
· Proposal 1: beam correspondence related requirements are necessary for NCR and Legacy requirements for UE should be taken as the staring point. [CMCC]
· Proposal 2: it’s suggested to send the LS to RAN1 to query about beam correspondence progress at backhaul link and control link. [CMCC]
· Recommended WF
· Companies’ views are encouraged in 1st round. If necessary, the LS could be sent to RAN1.


Issue 2-4-5  multi-band operation for NCR-fwd 
· Proposals
· Proposal 1: RAN4 to discuss how a multi-band network-controlled repeater would operate, and whether there would be any core spec change or aspect to such a repeater. [Qualcomm]
· Recommended WF
· Companies’ views are encouraged in 1st round. 

Sub-topic 2-5 The expected RF requirement for NCR-MT
Sub-topic description:
In the following section, we will focus on the RF requirement for NCR-MT.
Open issues and candidate options before e-meeting:
Issue 2-5-1  Rx requirements for NCR-MT  
· Proposals
· Proposal 1: to define the refense requirement for NCR-MT receiver [ZTE]. 
· Proposal 2: to define the Rx requirement for NCR-MT together with ACRR requirement and Input IMD requirement in DL and its sensitivity degradation compared with the refense requirement could be further discussed. [ZTE]
[image: ]
Figure 4a. the illustration of ACRR requirement with NCR-MT Rx requirements


[image: ]
Figure 4b. the illustration of ACRR requirement with NCR-MT Rx requirements

[image: ]
Figure 5. the illustration of Input IMD requirement with NCR-MT Rx requirements
· Recommended WF
· Companies’ views are encouraged in 1st round. 

Issue 2-5-2  Tx requirements for NCR-MT
This depends on the discussion and agreement for sub-topic 2-3 and the initial discussion for the Tx RF requirement for NCR-MT is also encouraged.  
· Proposal 1:for the RF requirement of NCR-MT transmitter, it should be tested together with NCR-Fwd in the uplink and still conform to the legacy uplink transmitter requirement as defined in Rel-17. [ZTE]
· Recommended WF
Companies’ views are encouraged in 1st round

Companies views’ collection for 1st round 
Open issues
Issue 2-1:
	Company
	Comments 

	Company A
	Issue 2-1: Comment


	CMCC
	Issue 2-1: one question, how to divide or combine the signals for forwarding link and NCR-MT link? for example, when NCR receive signals from UE, it need to amplify it in forwarding link. MT part may also have UL signals toward gNB. The illustration in fig 2 don’t show how to combine these two signals. For DL, the illustration in fig 2 also doesn’t show how to divide these two signals.

	Ericsson
	Issue 2-1:
This architecture assumes that the RF chains for the NCR-MT and forward link are integrated, which may not be the case. For the IAB-MT it assumes a heterodyne receiver, a fiber interface and a separate baseband. Requirements should be based on a more generic architecture.


	ZTE
	Issue 2-1:
To CMCC, 
For Uplink direction, NCR-MT UL signals could be added in the time domain together with NCR-Fwd link (+).  Timing difference between NCR-MT UL signal and NCR-Fwd link could be within the CP. This is somehow similar as users far away from gNB and user close to gNB, then at BS side, signals could be still received together.
For Downlink direction, NCR-MT could filter the carrier containing the side control information and decode it correspondingly to assist the NCR-Fwd link transmission. 

To Ericsson,
Indeed NCR-MT as described above, it ‘s also heterodyne receive with dedicated baseband for it. 
I also agree that RF architecture should be more generic, other inputs for RF architecture is also welcome.
The above information is only to show how the NCR-MT is supposed to work together with NCR-Fwd.


	QCOM
	First the purpose of this drawing is unclear. Second it does not encompass all design approaches. It is too specific assuming fiber and specific digital processing. Spec development should be based on something more generic and less specific.

	Nokia, Nokia Shanghai Bell
	The intention of this proposal is not so clear. Is it to discuss the internal RF architecture of an NCR? If that is the case, then it would be meaningful to include such a proposal to the WF for further consideration. Furthermore, this will also impact the NCR-MT Tx/Rx requirements (listed later in the summary). Is there any intention to include the RF architecture of the NCR to the specification?

	Samsung
	It’s appreciated that the proponent provided the figures for discussion. And we have no concern with them as they were proposed ‘just for information only’.

	Huawei
	“topic 2-1 is just for information” therefore it is fine for the purpose of the discussion. for the NCR architecture to be captured in the spec, as commented by companies, we will need more general approach to account for various implementations. 



Issue 2-2:
	Company
	Comments 

	Company A
	Issue 2-2: Comment


	CMCC
	Recommended WF is OK for us. besides, we support proposal 2. NCR repeater support beamforming for both FR1 and FR2. FR1 may need 1-H and 1-O types.

	Ericsson
	Issue 2-2 NCR type and NCR class:  
We are fine to at least assume the Rel-17 repeatere type. How about the class; we should at least assume the Rel-17 class ?
For 1-H and 1-O, fine to keep FFS until the beamforming capability assumption is clarified in RAN1.


	ZTE
	Issue 2-2 NCR type and NCR class:  
For repeater type 1-H and 1-O, we are open for further discussions. Operators inputs are needed.
For repeater class, we should still base on the Rel-17 defined repeater class.

	QCOM
	We are ok with the proposed WF.

	Nokia, Nokia Shanghai Bell
	As a starting point we may reuse the Rel.17 repeater types. But if we need to support beamforming for FR1, then at least we need to investigate suitable types for that. It is also worth noting that there is a note in WID RP-222673 mentioning Note: The work in RAN4 for beam related is expected to start on FR2 first. So, we could come back to this topic in the future as the work progresses in RAN4.


	Samsung
	We are OK with recommended WF. 

	Huawei
	Based on the note in the WID, is seems that we shall focus on FR2 beamforming, and wait for the clarification on BF capabilities for FR1 (i.e. no work on the beamforming related aspects for FR1?). some WF of conclusion on this would be necessary to avoid unnecessary workload. 
1-H and 1-O are ok as the starting point. 
Regarding the reuse of rel-17 repeater types and the FR1 beamforming discussion: consideration of 1-C is questionable for this WI and may require some clarification. 



Issue 2-3:
	Company
	Comments 

	Company A
	Issue 2-3: Comment


	CMCC
	Proposal 2 is more preferred. For proposal 1, “transmit infrequently” this is very hard to be defined. We don’t know how often to send the signal could be regarded as infrequently and could not define Tx requirements. from our point of view, we need Tx requirements to guarantee UL requirements of MT. if there is no requirement, we are afraid that repeater can’t connect to gNB or the connection is not robust enough. Robust connection is especially important for infrequently connection.

	Ericsson
	
Issue 2-3  NCR-MT UL assumption
Agree we should wait for RAN1 before making assumptions about the IAB-MT transmit. Also for receive there are some assumptions that may be needed; for example whether the link would ever be expected to support high SNR/throughput or not.


	ZTE
	During the Rel-18 NCR SI phase, for the proposals for NCR management captured in TR38.867,  all solutions proposed by RAN2/3 include the NCR-MT uplink transmissions, therefore we do believe that NCR-MT transmission is needed which just work as normal UE or IAB-MT to access the parent gNB.



	Nokia, Nokia Shanghai Bell
	We support the WF

	Samsung
	Agree with the WF to communicate with RAN1 to further clarify the scope. 

	Huawei
	Proposal 1: if the NCR-MT transmits frequently or not does not matter from the RF architecture – we would need Tx in UL anyways. Some more clarification for this proposal: even if no Tx in UL for NCR MT, then we still need Tx requirements for NCR-Fwd. 
Proposal 2 – business as usual. We need to know RAN1 design before defining requirements. Considering short time before the next RAN4 meeting, an LS to RAN1 may be considered to progress the work.



Issue 2-4:
	Company
	Comments 

	Company A
	Issue 2-4-1: Comment
Issue 2-4-2: Comment
Issue 2-4-3: Comment
Issue 2-4-4: Comment
Issue 2-4-5: Comment


	CMCC
	Issue 2-4-1: proposal 1,2, 4 are both OK for us. we need further check of proposal 3. For proposal 1, some more explanation at UE side that there is no REFSENSE related requirements. the “OTA REFSENSE RoAoA” is just used to define the receiver beam range and we need  “OTA REFSENSE RoAoA” equivalent receiver beam range.
Issue 2-4-2: recommended WF is OK for us
Issue 2-4-3: recommended WF is OK for us
Issue 2-4-4: both proposal 1 and proposal 2 are OK for us.
for the access link at UE-side, RAN1 has agreement that repeater support BC without beam sweeping which is captured into TR 38.867.but for the BC at BS-side, there is no agreements. So we need the input from RAN1 to identify whether to define BC related requirements for BS-side. BC related requirements for UE could be taken as the starting point.
Issue 2-4-5: from operator’s perspective, multi-band NCR is preferred. FR1 RF repeater already support multi-band. So it seems there is no other new multi-band requirements for FR1 NCR. but new requirement is still allowed if we finally find it is necessary. For FR2, there is no multi-band requirements for RF repeater. 

	Ericsson
	Issue 2-4-1  Dynamic beamforming.
We do not see a need for new requirements (apart from possibly a requirement on not amplifying outside of the RX beam for access). However changes to the scope of the requirement in terms of directions (as indicated by CMCC) and declaration framework (as indicated by ZTE) may well be needed.

Issue 2-4-2  UL-DL TDD information:  
OK with the proposed WF

Issue 2-4-3  ON-OFF information:  
OK with the proposed WF

Issue 2-4-4  BC for NCR-Fwd
Whether any kind of beam correspondence is useful depends on the relationship specified between the backhaul and control link.

Issue 2-4-5  multi-band operation for NCR-fwd 
This may also involve RAN2 and RAN1 to decide in which bands control etc. is done

	ZTE
	Issue 2-4-1  Dynamic beamforming.
We also don’t expect to define new requirement for dynamic beamforming. Instead as declaration framework and proposals from CMCC should be considered for NCR in Rel-18.
Issue 2-4-2  UL-DL TDD information: 
Okay with the way forward.
Issue 2-4-3  ON-OFF information:  
Okay with the way forward.
Issue 2-4-4  BC for NCR-Fwd
This could be further discussed and maybe more inputs from RAN1 is needed.
Issue 2-4-5  multi-band operation for NCR-fwd 
This discussion might be out of RAN4 scope as mentioned by Ericsson. 

	QCOM
	Issue 2-4-1  Dynamic beamforming.  
· Proposals
· Proposal 1: it’s suggested that input signal arrives from any direction within the OTA REFSENS RoAoA, the same as 2-O BS, which also applies for interference input signals for input intermodulation and ACRR requirements. [CMCC]
· Proposal 2:  for Rel-18 NCR-fwd with dynamic beamforming, from BS-side RIB, the input signal of DL could be different from the reference direction of UL Tx; from UE-side RIB, the input signal for UL could be different from the reference direction of DL Tx;  [ZTE] (to revert the following agreement for fixed beamforming)
Tx Power:
On the issue of OTA directions it is agreed:
For repeater requirements, the input signal for DL should be the same as the reference direction for UL TX and vice versa. No further input directions declared for Rel-17. This is to be accomplished within the existing beam declaration format.
·  Proposal 3:  It is not likely that beamforming repeaters necessitate any new DL (TX) co-existence requirements [Ericsson]
· Proposal 4: It is not likely that new UL requirements are needed due to beamforming on the access link, unless a requirement on rejection (i.e., non-amplification) of power outside of the beam direction is considered. [Ericsson]
· Recommended WF
· Companies’ views are encouraged in 1st round. 
Issue 2-4-2  UL-DL TDD information:  
· We are ok with the WF
Issue 2-4-3  ON-OFF information:  
· Recommended WF is OK with us
Issue 2-4-4  BC for NCR-Fwd
· We need some more discussion on this and possibly some information from RAN1.
Issue 2-4-5  multi-band operation for NCR-fwd 
· We need some discussion on this

	Nokia, Nokia Shanghai Bell
	· Issue 2-4-1

· Issue 2-4-2: 
We support the WF
· Issue 2-4-3
We support the WF in general; it may also be good to further clarify the FFS point ‘	FFS for drafting the related ON/OFF signalling in the RAN4 spec if necessary’. 
· Issue 2-4-4
Regarding this topic in RAN1, currently beam correspondence related discussions are considered in this meeting; hopefully there will be some agreements made regarding beam correspondence at the end of this meeting. Thus, we believe it makes sense to send an LS to RAN1 to get more concrete agreements. 
Beam correspondence requirements for the UE are developed based on the UE power classes (based on 38.101-2), hence, although considering the legacy UE requirements could be a starting point, it is not so clear how closely RAN4 can follow the UE beam correspondence requirements (Rel.17 repeaters did not follow all the UE power classes).  
· Issue 2-4-5
We suggest that no additional changes are need to the repeater core specification to keep things simple. We also do not see that there is an urgency of considering multiband repeaters at this phase. To the best of our knowledge there is also no multiband NCR related discussions in RAN1 so far. So we do not see any importance of allocating effort to do any additional specification work in this direction. 


	Samsung
	Issue 2-4-1  Dynamic beamforming:
Issue 2-4-2  UL-DL TDD information: 
We support the recommended WF.
Issue 2-4-3  ON-OFF information:  
We support the recommended WF.
Issue 2-4-4  BC for NCR-Fwd
We think the clarification and information from RAN1 can be helpful on this issue. 
Issue 2-4-5  multi-band operation for NCR-fwd 
· We support moderator’s view that this may beyond the discussion scope in RAN4.

	Huawei
	Issue 2-4-1: for the requirements set, its ok to consider “no new requirements” as starting point, but we would like to have more time to analyses, until next meeting to confirm it. 
Issue 2-4-2: dynamic ON/OFF and interoperator aspects are definitely outside scope of the work. So the WF is ok.
Issue 2-4-3: irrespective of TDD or FDD, we would like to get more understanding on the use case: this ON-OFF based on the gNB signalling is expected to be driven by the power saving and/or interference reduction case like a wake up signal, right? The applicability and the description of such requirement requires some more analysis. For the transient and ON/OFF values for TDD – this seems obvious to reuse. In case of FDD, we would like to have some more understanding on that FFS on the signalling, first. 
Issue 2-4-4: more discussion needed – shall this be handled in the Main session, not BS RF, actually? Wait for RAN1 conclusion.
Issue 2-4-5: usually the multi-band requirement follow the single band in RAN4. Probably better to start with single band discussion, first. Multi-band was only considered for 1-C in Rel-17, not for 2-O. so there is no simple reuse possible.  




Issue 2-5:
	Company
	Comments 

	Company A
	Issue 2-5-1: Comment
Issue 2-5-2: Comment


	CMCC
	Issue 2-5-1: both proposal 1 and proposal 2 are OK for us
Issue 2-5-2: proposal 1 is OK for us.

	Ericsson
	Issue 2-5-1  Rx requirements for NCR-MT  
For the refsense requirement, depending on the NCR-MT, one question may be how it is tested. If, for example the NCR-MT only receives control information and does not transmit ACK/NACK, what metric would the refsense use ?

Regarding basing the requirements on the ACRR requirement, for OTA requirements the previous proposals suggested that the signal/interference might not come from the same direction for the MT and FWD parts. This would need to be taken care of somehow.

Issue 2-5-2  Tx requirements for NCR-MT
One question would be, if the repeater transmits both NCR-MT and FWD, are the emissions requirements based on the sum total of emissions from both parts ?

	ZTE
	Issue 2-5-1  Rx requirements for NCR-MT
We support the proposal 1 and proposal 2.  Regarding Ericsson’s comments how to calculate the throughput for it, we might have two approaches:
1st one: since NCR-MT is still supposed to have the uplink transmisison, then ACK/NACK could be still used. 
2nd one: without uplink transmission, then throughtput could be collected at the NCR-MT baseband similar as BS through testing.

Issue 2-5-2  Tx requirements for NCR-MT
To Ericsson, yes, at least based on the proposed RF architecture in sub-topic 2-1, it should be the sum.  If NCR-MT and NCR-Fwd is working in TDM manner, then it could be also applied for either NCR-Fwd or NCR-MT

	Nokia, Nokia Shanghai Bell
	· Issue 2-5-2
RAN1 has not still considered that whether the NCR would simultaneously do UL transmission of C-link and Backhaul link (it is proposed as an NCR capability, and yet to be agreed). If this is agreed, then RAN4 has to consider only the simultaneous transmission case, because the other case is already covered by the simultaneous transmission case requirements. We think simultaneous transmission case requirements must be similar to the Rel.17 requirements.

	Samsung
	Issue 2-5-2  Tx requirements for NCR-MT
· Given the clarification from ZTE, we can support Proposal 1 and our understanding is that whether this requirement applies to NCR-MT and NCR-Fwd separately or both is dependent on the RF architecture and transmission scheme discussion in Issue 2-1.

	Huawei
	Issue 2-5-1  Rx requirements for NCR-MT
Considering the limitation of that DL lick for signaling only, and possibility to have various RF architectures, we would like to have more discussion on it, e.g. in case of shared Rx architecture, there may be no need for such requirements as the refsens could be anyhow tested for NCR-Fwd. on the other hand, one can argue that some demod requirement may be sufficient. More discussion needed.
Issue 2-5-2  Tx requirements for NCR-MT
Wait for RAN1 conclusion.  
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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:

	Sub-topic#2-1 RF architecture for NCR in Rel-18
	Issue 2-1: RF architecture for NCR in Rel-18
Companies commented the motivation of diagram of NCR RF architecture,  since RF architecture for NCR is just for information, this is only informative for further discussion, no agreement seek to be reached.  One common understanding from companies might be the NCR diagram should be more generic which is somehow also common understanding in RAN4
Agreements:
· To have generic diagram for NCR if necessary;
Recommendations for 2nd round:
Further discuss how to support the NCR-MT together with NCR-Fwd if  companies have more concrete inputs on it.

GTW agreement:
Issue 2-1: RF architecture for NCR in Rel-18
· Agreements: To have generic diagram for NCR if necessary;


	Sub-topic#2-2 NCR type and NCR class:
	Issue 2-2 NCR type and NCR class: 
Based on received comments so far, most companies are fine with the recommended WF for NCR-Fwd link. To clarify with Huawei, repeater type 1-C is not supposed to have beamforming capability and it should support beamforming based on repeater type 1-H and repeater 1-O, however this need more discussion and also other alignment with other WG as well.
Agreements:
· For NCR-fwd link in Rel-18, at least reuse the Rel-17 repeater type;
·  FFS for repeater type 1-H and 1-O for FR1 repeater given the beamforming capability assumption;
Recommendations for 2nd round:
· Further discuss the class and type for NCR-MT since in Rel-16, we also defined the IAB-MT class e.g. wide area NCR-MT and local area NCR-MT

GTW agreement:
Issue 2-2 NCR type and NCR class: 
· Aagreements:
· For NCR-fwd link in Rel-18, at least reuse the Rel-17 repeater type/Class i.e., 
· Repeater Type: 1-C and 2-O;
· Repeater class: wide-area and local area (DL, UL), medium range for DL
· FFS for repeater type 1-H and 1-O for FR1 repeater given the beamforming capability assumption;
· The baseline assumption that same type/class applied for NCR-fwd link and NCR-MT


	Sub-topic#2-3 NCR-MT UL assumption
	Issue 2-3  NCR-MT UL assumption
Based on the comment received so far, most companies prefer to check with RAN1 on NCR-MT UL assumption;
Agreement:
· To check with RAN1 on NCR-MT UL transmission to progress the further work in RAN4
Recommendations for 2nd round:
· To draft LS to RAN1.

GTW agreement:
Issue 2-3 NCR-MT UL assumption
· Agreement: To check with RAN1 on NCR-MT UL transmission to progress the further work in RAN4


	Sub-topic#2-4 
The expected RF requirement for NCR-fwd
	Issue 2-4-1  Dynamic beamforming.  
Based on the comment received so far, CMCC, ZTE, Ericsson think that no new requirement on top of Rel-17 is needed, huawei also think that no requirement could be starting point and further check it at next RAN4 meeting. In addition, CMCC, Ericsson and ZTE believe that beaming declaration needed to be updated for dynamic beamforming of NCR.
Agreement:
· no new requirement on top of Rel-17 needed as starting point. 
· Agree on directions (as indicated by CMCC R4-2215488) and declaration framework (as indicated by ZTE R4-2216553) as starting point, further details could be discussed further.
Recommendations for 2nd round:
Further discuss the sub-bullet in mode details.
GTW agreement:
Issue 2-4-1 Dynamic beamforming.  
· Agreement:
· no new requirement on top of Rel-17 needed as starting point. 
· Agree on directions (as indicated by CMCC R4-2215488) and declaration framework (as indicated by ZTE R4-2216553) as starting point, further details could be discussed further.

Issue 2-4-2  UL-DL TDD information:  
Based on the comments received so far, all companies agree with the recommended WF, we could reach the following agreement
Agreement:
· No new RF requirement are needed due to the UL-DL TDD information for NCR 
Recommendations for 2nd round:
No further discussion is needed in 2nd round;
Issue 2-4-3  ON-OFF information: 
All companies agree with recommended WF and Huawei ask for more clarification on the usage. For FDD band, ON-OFF information is mainly used for power saving to switch on/off. 
Agreement:
· For repeater operating in TDD bands,  the existing ON-OFF transition time and ON-OFF power requirement could be applicable;
· For repeater operating in FDD bands,  to reuse the existing ON-OFF transition time and ON-OFF power requirement;
· FFS for drafting the related ON/OFF signalling in the RAN4 spec if necessary.
Recommendations for 2nd round:
No further discussion is needed in 2nd round;

GTW agreement:
Issue 2-4-3  ON-OFF information: 
· Agreement:
· For repeater operating in TDD bands, to reuse the existing ON-OFF transition time and ON-OFF power requirement; 
· For repeater operating in FDD bands, to reuse the existing ON-OFF transition time and ON-OFF power requirement;
· FFS for drafting the related ON/OFF signalling in the RAN4 spec if necessary.

Issue 2-4-4  BC for NCR-Fwd
Based on the companies’s feedback, it seems that more agreement or clarifications from RAN1 is needed for Beam corrrespondence on its BS side, 
Agreement
·  To send the LS to check with RAN1 on the BC capability for NCR; 
Recommendations for 2nd round:
To discuss the draft LS in 2nd round;
GTW agreement:
Issue 2-4-4  BC for NCR-Fwd
· Agreement
·  To send the LS to check with RAN1 on the BC capability for NCR; 

Issue 2-4-5  multi-band operation for NCR-fwd 
Based on comments received so far, many companies clarify that no additional requirements are needed for multi-band NCR. Ericsson and Nokia also commented that this is out of RAN4 scope. Maybe more clarification from Qualcomm is needed in GTWor 2nd round discussion
Recommendations for 2nd round:
To further discuss with Qualcomm’s clarification if needed.
GTW agreement:
Issue 2-4-5  multi-band operation for NCR-fwd 
· Agreement: no additional requirements are needed on top of existing Rel-17 repeater requirements for multi-band NCR-fwd.


	Sub-topic#2-5
The expected RF requirement for NCR-MT
	Issue 2-5-1  Rx requirements for NCR-MT  
For the following two proposals, CMCC, ZTE agree with both proposal 1 and prosal 2.  Ericsson commented that for proposal 2, interfering signal could come from different directions, Huawei commented that more discussion are needed; 
· Proposal 1: to define the refense requirement for NCR-MT receiver [ZTE]. 
· Proposal 2: to define the Rx requirement for NCR-MT together with ACRR requirement and Input IMD requirement in DL and its sensitivity degradation compared with the refense requirement could be further discussed. [ZTE]
Tentative agreement:  
· To use proposal 1 and proposal 2 as starting point 
·  Further whether the refense requirement could be tested by other requirement ein certain architecture
GTW agreement:
Issue 2-5-1  Rx requirements for NCR-MT  
· Agreement: Proposal 1 agreed as starting point pending on the further analysis of the test feasibility 

Issue 2-5-2  Tx requirements for NCR-MT
No further discussion is needed since we need to send LS to RAN1 to check the UL transmission and we could continue the discussion with RAN1’s confirmation LS.

GTW agreement:
Issue 2-5-2 Tx requirements for NCR-MT
· Agreement: Postpone the discussion on Tx requirements for NCR-MT until RAN1 response received.





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”



Companies views’ collection for 2nd round 
Open issues
Issue 2-1:
	Company
	Comments 

	Company A
	Issue 2-1: RF architecture for NCR in Rel-18
Companies commented the motivation of diagram of NCR RF architecture,  since RF architecture for NCR is just for information, this is only informative for further discussion, no agreement seek to be reached.  One common understanding from companies might be the NCR diagram should be more generic which is somehow also common understanding in RAN4
Agreements:
· To have generic diagram for NCR if necessary;
GTW Agreement:
Agreements: To have generic diagram for NCR if necessary
Recommendations for 2nd round:
Further discuss how to support the NCR-MT together with NCR-Fwd if  companies have more concrete inputs on it.


	Nokia
	We agree that the any proposed NCR RF architecture should be more generic and should also provide sufficient information to understand/identify whether there needs to be any modifications (e.g., relaxed or tightened the requirements) to the RF requirements specified for Rel.17 repeaters.

	ZTE
	To Nokia, for sure, we could provide more concrete updates on how to define the RF requirements for NCR in Rel-18.

	
	

	
	

	
	

	
	

	
	




Issue 2-3:
	Company
	Comments 

	Company A
	Issue 2-3  NCR-MT UL assumption
Based on the comment received so far, most companies prefer to check with RAN1 on NCR-MT UL assumption;
Agreement:
· To check with RAN1 on NCR-MT UL transmission to progress the further work in RAN4

GTW agreement:
· Agreement: To check with RAN1 on NCR-MT UL transmission to progress the further work in RAN4

Recommendations for 2nd round:
To discuss the draft LS in 2nd round;


	Nokia
	Agree sending an LS to RAN1. For the LS, we may check whether the C-link UL channel (PUCCH, UCI etc.) is going to be specified in RAN1. This information will be useful in defining the relevant NCR-MT transmission related RF requirements. If RAN1 has no intention to specify the C-link UL channel, does RAN4 still specify the RF requirements for that link? If ‘yes’, the LS may not make any sense.

	ZTE
	Per our understanding, RAN1 has already agreed on the following assumption, we are fine to officially check with RAN1 further on this issue.
 Agreement 
PUCCH and PUSCH are supported for NCR-MT


	
	

	
	

	
	

	
	



Issue 2-4:
	Company
	Comments 

	Company A
	Issue 2-4-1 Dynamic beamforming.  
· Agreement:
· no new requirement on top of Rel-17 needed as starting point. 
· Agree on directions (as indicated by CMCC R4-2215488) and declaration framework (as indicated by ZTE R4-2216553) as starting point, further details could be discussed further.
Recommendations for 2nd round:
Further discuss the sub-bullet in more details from CMCC and ZTE’s proposal


Issue 2-4-4  BC for NCR-Fwd
Based on the companies’s feedback, it seems that more agreement or clarifications from RAN1 is needed for Beam corrrespondence on its BS side, 
Agreement
·  To send the LS to check with RAN1 on the BC capability for NCR; 
GTW agreement:
· Agreement
·  To send the LS to check with RAN1 on the BC capability for NCR; 
Recommendations for 2nd round:
To discuss the draft LS in 2nd round;


	Nokia
	· Issue 2-4-4: BC for NCR-Fwd
Regarding Question 1-1 & 1-2: Currently there is a discussion going on in RAN1 related to adaptive beamforming for backhaul link and C-link. FFS: (1) How to determine the beam for backhaul link if no dedicate valid beam is indicated, (2) How to determine the beam if simultaneously transmission of C-link and backhaul link is performed

	ZTE
	If the discussion is still ongoing in RAN1, then maybe it’s better to leave it to RAN1 firstly.

	
	

	
	

	
	

	
	

	
	



Issue 2-5:
	Company
	Comments 

	Company A
	Issue 2-5-1  Rx requirements for NCR-MT  
For the following two proposals, CMCC, ZTE agree with both proposal 1 and prosal 2.  Ericsson commented that for proposal 2, interfering signal could come from different directions, Huawei commented that more discussion are needed; 
· Proposal 1: to define the refense requirement for NCR-MT receiver [ZTE]. 
· Proposal 2: to define the Rx requirement for NCR-MT together with ACRR requirement and Input IMD requirement in DL and its sensitivity degradation compared with the refense requirement could be further discussed. [ZTE]
GTW agreement:
· Agreement: Proposal 1 agreed as starting point pending on the further analysis of the test feasibility 
Recommendations for 2nd round:
To further discuss the details for proposal 2 especially for beam direction for NCR-MT and NCR-Fwd link.


	Nokia
	We prefer to postpone this discussion for future meetings, more input is needed.

	ZTE
	Fine to postpone the discussion to next meeting.

	
	

	
	

	
	· 

	
	



CRs/TPs comments collection
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 2nd 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#12
	There are no further agreement reached in the 2nd round,  the following agreement was made at the GTW session. 

Issue 2-1: RF architecture for NCR in Rel-18
Companies commented the motivation of diagram of NCR RF architecture,  since RF architecture for NCR is just for information, this is only informative for further discussion, no agreement seek to be reached.  One common understanding from companies might be the NCR diagram should be more generic which is somehow also common understanding in RAN4
Agreements:
· To have generic diagram for NCR if necessary;
GTW Agreement:
Agreements: To have generic diagram for NCR if necessary


Issue 2-3  NCR-MT UL assumption
Based on the comment received so far, most companies prefer to check with RAN1 on NCR-MT UL assumption;
Agreement:
· To check with RAN1 on NCR-MT UL transmission to progress the further work in RAN4

GTW agreement:
· Agreement: To check with RAN1 on NCR-MT UL transmission to progress the further work in RAN4
Issue 2-4-1 Dynamic beamforming.  
· Agreement:
· no new requirement on top of Rel-17 needed as starting point. 
· Agree on directions (as indicated by CMCC R4-2215488) and declaration framework (as indicated by ZTE R4-2216553) as starting point, further details could be discussed further.

Issue 2-4-4  BC for NCR-Fwd
Based on the companies’s feedback, it seems that more agreement or clarifications from RAN1 is needed for Beam corrrespondence on its BS side, 
Agreement
·  To send the LS to check with RAN1 on the BC capability for NCR; 
GTW agreement:
· Agreement
·  To send the LS to check with RAN1 on the BC capability for NCR; 

Issue 2-5-1  Rx requirements for NCR-MT  
For the following two proposals, CMCC, ZTE agree with both proposal 1 and prosal 2.  Ericsson commented that for proposal 2, interfering signal could come from different directions, Huawei commented that more discussion are needed; 
· Proposal 1: to define the refense requirement for NCR-MT receiver [ZTE]. 
· Proposal 2: to define the Rx requirement for NCR-MT together with ACRR requirement and Input IMD requirement in DL and its sensitivity degradation compared with the refense requirement could be further discussed. [ZTE]
GTW agreement:
· Agreement: Proposal 1 agreed as starting point pending on the further analysis of the test feasibility 


	
	

	
	

	
	

	
	

	
	



.
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

	
	Work plan for NCR RF requirement in Rel-18
	ZTE Corporation
	Agreeable

	
	WF on NCR RF requirement in Rel-18
	ZTE Corporation
	Agreeable

	
	LS to RAN1 on NCR-MT transmission and Beam correspondence
	CMCC
	Agreeable



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

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

	R4-2216198
	
	Discussion on NR Network-controlled repeaters

	Nokia, Nokia Shanghai Bel
	Noted
	

	R4-2216552
	
	Discussion on work plan and spec drafting for NCR in Rel-18

	ZTE Corporation
	Noted 
	

	R4-2215488
	
	discussion on NCR RF requirements

	CMCC
	Noted
	

	R4-2216199
	
	On RF core requirements of NR Network-controlled repeaters

	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2216553
	
	Discussion on RF requirements for NCR in Rel-18

	ZTE Corporation
	Noted
	

	R4-2216789
	
	On RF and EMC requirements for network controlled repeaters

	Ericsson France S.A.S
	Noted
	

	R4-2216793
	
	Network-controlled repeater specification impact in 38.106

	Qualcomm France
	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
	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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