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Introduction
This email discussion is to discuss the repeater RF conformance test issues for conducted and radiated. RAN4#104e meeting is the 2nd meeting to discuss RF testing and this is the final meeting to close the performance part of the WI.
The targets of the two rounds are as following,
· 1st round:
· Discuss the issues listed in the summary and try to have some tentative agreements.
· Discuss the TPs submitted in this meeting.
· 2nd round:
· If some WFs will be assigned in 1st round, discuss and approve them.
· Revise the TPs and approve them.
It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
	Company
	Name
	Email address

	ZTE
	Fei Xue
	Xue.fei25@zte.com.cn

	DOCOMO
	Kotaro Takamiya
	Koutarou.takamiya.ga@nttdocomo.com

	Nokia
	Toni Lähteensuo
	Toni.h.lahteensuo (at) nokia.com

	Keysight
	Takao Miyake
	takao_miyake@keysight.com

	CATT
	Huiping Shan
	shanhuiping@catt.cn

	Ericsson
	Tom Chapman
	Thomas.chapman@ericsson.com

	NEC
	Tetsu Ikeda
	tetsu.ikeda@nec



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)
Topic #1: FR1 RF conformance test
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2211698
	CATT
	TS 38.115-1 0.1.0 for email approval.

	R4-2211699
	CATT
	TP for TS 38.115-1: Clause 3 definitions

	R4-2211700
	CATT
	TP for TS 38.115-1: Clause 4.2-4.5

	R4-2211701
	CATT
	TP for TS 38.115-1: Clause 5 operating bands

	R4-2211706
	CATT
	Observation 1: For FR1 declarations open issues, we have the following observations,
· Power declarations: No need to change.
· Declarations for contiguous and non-contiguous spectrum operation: It needs to be added.
· Table notes: No issues.
· Group delay declaration: The understanding should be aligned and the wording may need some change.
· Need and usage of D.8: Can keep it if no problem is seen.

	R4-2211707
	CATT
	Observation 1: UL/DL timing can be captured by the measurement equipment through the UL signal and DL signal separately. No need to specify the timing into specification.

	R4-2212006
	NTT DOCOMO, INC.
	Observation 1: During the measurements of Rx spurious emission, SG, repeater under test and measurement equipment are needed.
Observation 2: Even if the additional MU value is needed for repeater input port power, it doesn’t affect the measurement results of Rx spurious emissions.
Observation 3: The spurious emission limits must be kept in core specification values to prevent interference.

Proposal 1: RAN4 adopt Figure 1 in R4-2208138 for system set-up description for the measurement of Rx spurious emission limits.


Figure 1: Measuring system set-up for repeater type 1-C output power, frequency stability, EVM, unwanted emissions, ACRR [2]
Proposal 2: RAN4 consider MU values for BS Rx spurious emissions as baseline for repeater Rx spurious emissions.
· 30 MHz ≤ f ≤ 4 GHz: ±2.0 dB
· 4 GHz < f ≤ 19 GHz: ±4.0 dB
· 19 GHz < f ≤ 26 GHz: ±4.5 dB

Proposal 3: RAN4 adopt 0dB as TT values for Tx and Rx spurious emissions.

	R4-2212625
	Ericsson
	TP to TS 38.115-1: Frequency Stability, Out of band gain, unwanted emissions

	R4-2212629
	Ericsson
	TP to TS 38.115-1: TDD Switching

	R4-2212839
	Nokia, Nokia Shanghai Bell
	TP to TS 38.115-1 clause 6.7 Input intermodulation - conducted

	R4-2212840
	Nokia, Nokia Shanghai Bell
	TP to TS 38.115-1 clause 6.8 Output intermodulation - conducted

	R4-2213717
	ZTE Corporation
	Observation 1: there might be two options to obtain the DL/UL timing information:
Option 1: the DL information at the repeater output could be estimated by DL PSS/SSS/DMRS signals and UL timing information at the repeater output could be estimated by the PRACH or SRS signals. 
Option 2: If the group delay of repeater is marginal, then DL and UL timing information could be also informed by the cable. Or if the group delay of repeater is relatively large, the vendor could declare the group delay, then DL and UL timing information could be informed by the cable and declared group delay.
Proposal 1: BW should be replaced by the nominal repeater channel bandwidth for ACLR requirements.
Proposal 2: to use option 3 for the EVM conformance testing.  
Proposal 3: to use option 1 for the Rx IM conformance testing. 
Moderator: There’re already agreements for the issues related to proposal 2 and proposal 3, so it’s not necessary to discuss the two proposals.
· Agreements for in RAN4#103e chair notes
· EVM is tested for the ALC condition only
· One frequency point only

	R4-2213719
	ZTE Corporation
	TP for TS 38.115-1: section 4.10~4.12

	R4-2213720
	ZTE Corporation
	TP for TS 38.115-1: Section 6.9

	R4-2213721
	ZTE Corporation
	TP for TS 38.115-1: Annex D

	R4-2213928
	Keysight Technologies UK Ltd
	Proposal for both FR1 and FR2
· As common proposal for both FR1 and FR2
· For TDD setup (this is common for FR1 and FR2), add description like following to set up diagram
“UL/DL timing could be provided through DL signal or cable to repeater under test”

	R4-2213973
	Nokia, Nokia Shanghai Bell
	TP to TS 38.115-1 clause 6.6 EVM - conducted

	R4-2213976
	Nokia, Nokia Shanghai Bell
	TP to TS 38.115-1 Annex A Repeater stimulus signals

	R4-2212837
	Nokia, Nokia Shanghai Bell
	TP to TS 38.115-1: Manufacturer declarations for NR FR1 repeaters
Proposal 1: There is no need for declaration for contiguous and non-contiguous spectrum operations.
Observation 2: If there are no parameters specifically relevant for the contiguous or non-contiguous operation of the repeaters, Note 2 can be removed from the declaration table. 
Proposal 2: Note on declarations contiguous or non-contiguous spectrum is removed.
Proposal 3: Include length of repeater internal delay to long delay repeater declaration D.15
Proposal 4: Agree the TP to TS 38.176-1 on FR1 repeater declarations



Open issues summary and company views collection
Sub-topic 1-1: FR1 declarations
Issue 1-1: FR1 declaration open issues
· Observation 1 in R4-2211706 :
· Power declarations: No need to change.
· Declarations for contiguous and non-contiguous spectrum operation: It needs to be added.
· Table notes: No issues.
· Group delay declaration: The understanding should be aligned and the wording may need some change.
· Need and usage of D.8: Can keep it if no problem is seen.
· Proposals in R4-2212837
· Proposal 1: There is no need for declaration for contiguous and non-contiguous spectrum operations.
· Observation 2: If there are no parameters specifically relevant for the contiguous or non-contiguous operation of the repeaters, Note 2 can be removed from the declaration table. 
· Proposal 2: Note on declarations contiguous or non-contiguous spectrum is removed.
· Proposal 3: Include length of repeater internal delay to long delay repeater declaration D.15
· Recommended WF
· TBA

	Company
	Comments

	Ericsson
	We do not see a need for declaration of contiguous or not contiguous spectrum. It is implicitly captured in the passband declaration (if more than one passband is declared in a band then it is not contiguous).
For the delay, it might be good to clarify that the delay declared for testing may be different from the delay in a deployment in some circumstances.

	ZTE
	For contiguous or non-contiguous declaration, from our understanding, it is okay to declare it since other declaration might just implicitly provide that information.

	Nokia
	What is the reasoning for adding contiguous and non-contiguous declarations as it was not explained in R4-2211706? The motivation to remove it is given in R4-2212837.
For Group delay, as explained in our reply to issue 3-2-1 in thread 305: When transient time is measured it is just confirmed that power is low enough / high enough after the transient time has passed. There is need to declare the group delay only if repeater cannot meet the transient time measured based on timing at repeater input. When the declaration is done, the transient time measurement shall be done later in time, shifted by the declared internal delay.
We would like to also invite comments to R4-2212837.


	CATT
	For the NC declaration, our previous understanding was that it’s needed because there’re requirements for NC. But if companies think passband declaration already includes it, then it’s ok without the NC declaration.
For the long delay repeater, my current understanding for the proposals from 2837 is as following:
If repeater output can’t pass the TDD transient time test referring input timing, then the internal delay should be declared.
There’re two issues here, first is that the logic hidden behind the above criteria is that Signal generator’s transient time + repeater group delay <= TDD transient time requirement.
So different TE vendor’s SG transient time would make different criteria.
Second is that is there any hint that the long delay repeater will have impact the deployment? Why we need to differentiate the long delay repeater? Currently we uses transient time which is not related to the deployment. GP should be the correct parameter.
So if companies have strong opinion on this declaration, then I suggest maybe just a group delay declaration for all of the repeaters. No different the so called “long” group delay repeater, it really has some misleading from my understanding.

	NEC
	We share the same view with Ericsson on contiguous and non-contiguous declaration.

	Ericsson
	A couple of clarifications for the long delay repeater:
Our understanding is that the transient time of the SG is actually not so important. If the SG transient time is longer than the requirement but the repeater meets the requirement then during the test, the repeater will have switched off and will not repeat the SG power anyhow, even if the SG transient is still ongoing. If the SG transient time is shorted than the requirement then obviously it will be OFF before the repeater.
The “long delay” declaration. is needed because a repeater with a significantly long delay would need to deliberately switch off the output after the end of the requirement time (with a delay according to the declaration) in order to ensure that it has repeated the full input signal. Such repeaters can cause interference in TDD networks, so the declaration is also that the repeater is planned to be deployed in a manner that the interference will not cause a problem (because the repeater is isolated). The actual value of the delay would not be needed if the requirement is based output timing, but if the requirement is based on input timing it is. 

	QCOM
	Our view is contiguous on NC declaration is not needed as requirements don’t change. 




Sub-topic 1-2: FR1 test set up
Issue 1-2: Rx spurious emission limits test set up
· Proposal in R4-2212006: RAN4 adopt Figure 1 in R4-2208138 for system set-up description for the measurement of Rx spurious emission limits.


Figure 1: Measuring system set-up for repeater type 1-C output power, frequency stability, EVM, unwanted emissions, ACRR [2]
· Recommended WF
· TBA

	Company
	Comments

	Ericsson
	OK

	ZTE
	Okay for it.

	DOCOMO
	We support above proposal.

	Nokia
	In our view including the signal generator may not be needed or should be optional for receiver spurious emissions, as the repeater could be configured to receive only during the test.

	CATT
	Agree with Nokia. When receiver spurious is tested, there’s no input signal as shown in D.2.6 in TS 38.141-1,


If there’s a signal input to Rx, the Rx spurious can’t be tested.

	NEC
	We share the same view with Nokia and CATT.




Sub-topic 1-3: FR1 MU and TT
Issue 1-3: Repeater Tx/Rx spurious emissions MU and TT
· Proposals in R4-2212006
Proposal 2: RAN4 consider MU values for BS Rx spurious emissions as baseline for repeater Rx spurious emissions.
· 30 MHz ≤ f ≤ 4 GHz: ±2.0 dB
· 4 GHz < f ≤ 19 GHz: ±4.0 dB
· 19 GHz < f ≤ 26 GHz: ±4.5 dB

Proposal 3: RAN4 adopt 0dB as TT values for Tx and Rx spurious emissions.
· Recommended WF
· TBA

	Company
	Comments

	ZTE
	might be okay for us.

	DOCOMO
	We support above proposal.

	Nokia
	We are ok with the proposals

	CATT
	ok

	NEC
	Ok



Issue 1-4: ALCR BW in MU
· Proposal in R4-2213717
· BW should be replaced by the nominal repeater channel bandwidth for ACLR requirements.
· Recommended WF
· TBA

	Company
	Comments

	Ericsson
	OK

	ZTE
	Okay for it.

	Nokia
	OK.

	CATT
	OK

	NEC
	Support the proposal.

	QCOM
	We are ok with the proposal.



Sub-topic 1-4: UL/DL timing for TDD FR1 (and FR2)  repeater
Issue 1-5: UL/DL timing for TDD FR1 (and FR2) repeater
· Proposals
· Observation 1 (in R4-2211707): UL/DL timing can be captured by the measurement equipment through the UL signal and DL signal separately. No need to specify the timing into specification
· Observation 1(in  R4-2213717): there might be two options to obtain the DL/UL timing information:
· Option 1: the DL information at the repeater output could be estimated by DL PSS/SSS/DMRS signals and UL timing information at the repeater output could be estimated by the PRACH or SRS signals. 
· Option 2: If the group delay of repeater is marginal, then DL and UL timing information could be also informed by the cable. Or if the group delay of repeater is relatively large, the vendor could declare the group delay, then DL and UL timing information could be informed by the cable and declared group delay.
· As common proposal for both FR1 and FR2 (in R4-2213928)
· For TDD setup (this is common for FR1 and FR2), add description like following to set up diagram
“UL/DL timing could be provided through DL signal or cable to repeater under test”
· Recommended WF
· TBA


	Company
	Comments

	Ericsson
	We do not see a need to add an informative note about how the timing is obtained; it should be open to implementation

	ZTE
	No strong opinions on that. In addition, UL timing, how it could be obtained by DL timing, it’s not clear for me. I am just wondering the testup for UL might be different from DL.

	Nokia
	To have a common approach for FR1 and FR2 and to avoid limiting any solution it could be just said that “UL/DL timing can be provided to the repeater.” 

	Keysight
	We agree with Nokia’s proposal. (thank you). Adding text like this should not harm anything on requirement as open to implementation. 
For ZTE’s question, it’s up to implementation but possibly by information in DL signal or because UL/DL periodicity is fixed in test signal, may be just by timing. Anything could be done.

	CATT
	Thanks for the discussions. Question to ask Keysight, why TE can’t obtain the timing automatically? My understanding is that according to the reference signal or some other methods can reasilize it accurately. If the timing is provided by the repeater vendors, the sampling points may not be accurate, then the EVM measurement is not accurate either.

	Ericsson
	We are OK with the proposal from Nokia, although in general we don’t think providing timing information to the repeater would be disallowed even without it.

	Keysight2
	For CATT’s question. It looks like things are opposite. Intention of text is to provide timing (as optional) to repeater under test from TE or some other reference timing source.

	QCOM
	The Nokia suggestion “UL/DL timing can be provided to the repeater.” seems reasonable and also flexible.




CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2211699
TP for TS 38.115-1: Clause 3 definitions
CATT
	Ericsson: There are several definitions for OTA (beams etc) that are not needed for the -1 conformance specification

	
	Nokia: There are many terms which apply only to radiated part, e.g. beam related aspects, fractional BW etc.

	
	

	R4-2211700
TP for TS 38.115-1: Clause 4.2-4.5
CATT
	Ericsson: Probably ACRR should also be tested with the Duplexer

	
	NEC: Concern on wording of downlink antenna connector/uplink antenna connector in 4.5.2 and 4.5.3. For DL, both BS-side and UE-side antenna connectors are used. It is true for UL, too. What does downlink antenna connector/uplink antenna connector mean?

	
	

	
	

	R4-2211701
TP for TS 38.115-1: Clause 5 operating bands
CATT
	

	
	

	
	

	R4-2212625
TP to TS 38.115-1: Frequency Stability, Out of band gain, unwanted emissions
Ericsson
	DOCOMO:
For ACLR, the required values for BW narrower than 20MHz (i.e. 44.2dB) should be included. The assumed TT values are different among narrower and larger than 20MHz BW.
For the Rx spurious emissions test procedure (6.6.5.4.2), the text for FDD repeater would not be needed since the Rx spurious emissions limits would be only applied for TDD repeater.
For the Rx spurious emissions test procedure (6.6.5.4.2), reference of D.2.6 should be modified to “D.5” if R4-2213721 would be approved and Issue 1-2 would be agreed as proposed figure.

	
	Nokia: term “BS” used in many OBUE table notes and in some table titles and headers. The issue exists in core spec too. Old term Prated,in still used in procedures.

	
	NEC: Errors in section numbers.

	R4-2212629
TP to TS 38.115-1: TDD Switching
Ericsson
	Nokia: It would be good to take into account the long delay repeater and associated declaration in the measurement procedure.

	
	CATT: Similar view with Nokia, current wording is the same with BS. My understanding is that BS can obtain the timing automatically using the reference clock.

	
	NEC: It looks copied from BS spec. Transient period minimum requirements refers BS requirements in 38.104. Need to be modified.

	R4-2212839
TP to TS 38.115-1 clause 6.7 Input intermodulation - conducted
Nokia, Nokia Shanghai Bell
	Ericsson: Editorial: The description of the procedure step “2)	Take the measurement of the rise of the output signal.” Could be amended as “2) Measure the increase in output power in the passband when the interferer is applied” to be more clear

	
	

	
	

	R4-2212840
TP to TS 38.115-1 clause 6.8 Output intermodulation - conducted
Nokia, Nokia Shanghai Bell
	

	
	

	
	

	R4-2213719
TP for TS 38.115-1: section 4.10~4.12
ZTE Corporation
	

	
	

	
	

	R4-2213720
TP for TS 38.115-1: Section 6.9
ZTE Corporation
	Nokia: do we need to say this: “The requirement shall apply to the uplink and downlink of the Repeater, where the donor link is maintained via antennas (wireless Repeater).”
In previous meeting it was agreed in R4-2210630 that “A declaration should be included whether the repeater radiates in DL, UL or both. Testing should be performed only for the direction(s) in which the repeater radiates." and this could be sufficient



	
	NEC: Text in 6.9.1 is not always true. It says a bandwidth of min{100 MHz, passband BW} is assumed, but 10MHz channel is also assumed for UL LA repeater.

	
	

	R4-2213721
TP for TS 38.115-1: Annex D
ZTE Corporation
	NEC: For D.2 Frequency stability, we need to confirm it is tested together with EVM or not. 
Some measurement set-up should be merged for spec simplification. For example, set-ups for D.4 OBUE and D.5 spurious are identical.

	
	

	
	

	R4-2213973
TP to TS 38.115-1 clause 6.6 EVM - conducted
Nokia, Nokia Shanghai Bell
	NEC: Error on clause numbers and table number.

	
	

	
	

	R4-2213976
TP to TS 38.115-1 Annex A Repeater stimulus signals
Nokia, Nokia Shanghai Bell
	

	
	

	
	

	R4-2212837
TP to TS 38.115-1: Manufacturer declarations for NR FR1 repeaters
Nokia, Nokia Shanghai Bell
	Nokia: In previous meeting it was agreed in R4-2210630 that “A declaration should be included whether the repeater radiates in DL, UL or both. Testing should be performed only for the direction(s) in which the repeater radiates." This declaration still needs to be added.


	
	NEC: RAN4 has agreed to differentiate UL and DL declarations. How is it realized? NOTE could be help it.
Declaration on 256QAM support is required.
“BS” in NOTE 2 and 3 should be replaced by “repeater”.
Concern on D.14. Do we need this? Note 4 is missing.

	
	



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: FR1 declaration open issues

	In the discussion in the 1st round, companies focused on the declarations of NC CA and the long group delay. For NC CA declaration, most of the companies think no need to declare. For long group delay declaration, the views are not very converged.
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Continue the discussion on the declaration of NC CA and long group delay. Further check if the following can be agreed.
1. NC CA needs to be declared.
2. Group delay
 1) Group delay needs to be declared for all of the repeaters.
2)  How to use it in the test can be left to implementation.

Agreements on Aug 19. GTW:
· NC CA no needs to be declared.
· Group delay:
· Option 1: Declaration with values for all repeaters (CATT, Nokia, ZTE, Ericsson)
· It’s not precluded that 0 can be declared if repeater can fulfil transient time requirements
· Further work on the specification draft 

	Issue 1-2: Rx spurious emission limits test set up
	3 companies support the proposed Rx spurious emission set up. 3 companies didn’t agree.
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Continue the discussion on the Rx spurious set up. Further check if FR1 BS Rx spurious emission test set up can be reused for FR1 repeater type 1-C.


Agreements on Aug 19. GTW:
· Agreement: Add “Optional” in signal generator box




	Issue 1-3: Repeater Tx/Rx spurious emissions MU and TT

	All of the companies support the proposals.
Tentative agreements:
Proposal 2: RAN4 consider MU values for BS Rx spurious emissions as baseline for repeater Rx spurious emissions.
· 30 MHz ≤ f ≤ 4 GHz: ±2.0 dB
· 4 GHz < f ≤ 19 GHz: ±4.0 dB
· 19 GHz < f ≤ 26 GHz: ±4.5 dB

Proposal 3: RAN4 adopt 0dB as TT values for Tx and Rx spurious emissions.

Agreements on Aug 19. GTW:
· Agreement: Proposal 2 and proposal 3 agreed 


	Issue 1-4: ALCR BW in MU

	All of the companies were ok with the proposal.
Agreements on Aug 19. GTW:
· BW should be replaced by the nominal repeater channel bandwidth for ACLR requirements.


	Issue 1-5: UL/DL timing for TDD FR1 (and FR2) repeater

	Companies had different views on whether (and how) the UL/DL timing should be provided to TE. Some companies showed support for the wording “UL/DL timing can be provided to the repeater”.
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Continue the discussion and try to find some wording to accommodate all of the concerns. Further check if the following is ok.
“UL/DL timing can be provided to the repeater”

Agreements on Aug 19. GTW:
· Agreement: Add generic description into specification: “UL/DL timing can be provided to the repeater”





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”



Discussion on 2nd round (if applicable)
WF on NR repeater conformance test remaining issues
	Company
	Comments

	XXX
	



Revised TPs for TS 38.115-1:
	Tdoc number
	Title
	Source
	Comments

	Revised R4-2211699
	TP for TS 38.115-1: Clause 3 definitions
	CATT
	

	Revised R4-2211700
	TP for TS 38.115-1: Clause 4.2-4.5
	CATT
	

	Revised R4-2212625
	TP to TS 38.115-1: Frequency Stability, Out of band gain, unwanted emissions
	Ericsson
	

	Revised R4-2212629
	TP to TS 38.115-1: TDD Switching
	Ericsson
	

	Revised R4-2212837
	TP to TS 38.115-1: Manufacturer declarations for NR FR1 repeaters
	Nokia, Nokia Shanghai Bell
	

	Revised R4-2212839
	TP to TS 38.115-1 clause 6.7 Input intermodulation - conducted
	Nokia, Nokia Shanghai Bell
	

	Revised R4-2213720
	TP for TS 38.115-1: Section 6.9
	ZTE Corporation
	

	Revised R4-2213721
	TP for TS 38.115-1: Annex D
	ZTE Corporation
	

	Revised R4-2213973
	TP to TS 38.115-1 clause 6.6 EVM - conducted
	Nokia, Nokia Shanghai Bell
	




Topic #2: FR2 RF conformance test
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2211702
	CATT
	TP for TS 38.115-2: Clause 3 definitions

	R4-2211703
	CATT
	TP for TS 38.115-2: Clause 4.2-4.5

	R4-2211704
	CATT
	TP for TS 38.115-2: Clause 5 operating bands

	R4-2211706
	CATT
	Observation 2: For FR2 declarations open issues, we have the following observations,
· Power declarations: Some modifications are needed.
· Declarations for contiguous and non-contiguous spectrum operation: It needs to be added.
· Table notes: Some modifications are needed, such as BS, declaration numbers.
· Group delay declaration: The understanding should be aligned and the wording may need some change.

	R4-2211707
	CATT
	Observation 2: Beam-based directions TRP measurements method can be considered for power, ACLR, SEM, OBUE. More discussion is needed for spurious emissions test.
Observation 3: Input signal can be considered to be turned off for TDD off power measurement. The working state for the Tx path should be guaranteed the same with the state when input signal is on.

	R4-2212626
	Ericsson
	TP to TS 38.115-2: Frequency Stability, Out of band gain, unwanted emissions

	R4-2212630
	Ericsson
	TP to TS 38.115-2: TDD Switching

	R4-2212841
	Nokia, Nokia Shanghai Bell
	Observation 1: Multiple measurement approaches can be identified as potential solutions to providing input signal to the repeater, but none of them solves all the issues.
Proposal 1: Keep the 3GPP description of providing input signal to the repeater generic and allow reasonable uncertainty for it, allowing test engineers to use appropriate solutions in various different test systems.
Observation 2: It is safe to use other than TRP measurement if the other method overestimates the emission level.
Proposal 2: RAN4 should look into possibilities to reduce the number of required TRP measurements. 
Proposal 3: In TDD ON/OFF power measurement, input signal generator does not transmit towards repeater during the OFF-power measurement.

	R4-2212842
	Nokia, Nokia Shanghai Bell
	TP to TS 38.115-2 clause 6.7 OTA Input intermodulation

	R4-2213718
	ZTE Corporation
	Proposal 1: propose to use the above measurement setup from C.1 to C.6 as baseline for FR2 NR repeater; 
Observation 1: for TRP measurement with input antenna rotating together with repeater, it should be no problem, if the repeater is placed within the near filed of input antenna, then some other calibration for pathloss need to considered compared with far field pathloss calibration
Observation 2: for Testing chamber size with testing antenna, if the input antenna is quite small, like small array antenna assumed, then it should be okay to be placed within the chammber 
Observation 3: for Two calibration antenna for repeater within the OTA chamber, input signal generator for the repeater within chamber should have marginal impact on the reception of repeater output since its power should be much lower compared with repeater output power. In addition, for calibration between input antenna and repeater input side, maybe this could be done separately than the calibration between repeater output and measurement antenna.
Observation 4: . for repeater TDD off power measurement, to turn off the input signal is one feasible way.
Observation 5: . for spurious emission testing, isolation between input and output might be needed since the power level of spurious emission is quite lower. Or input signal’ spurious emission requirement could be removed from the total spurious emission measured at the repeater output if input signal’ spurious emission is measured again in the chamber, however it might be quite time consuming since spurious emission testing is most timing consuming test case.
Proposal 2: to use option 3 for the EVM conformance testing..
Proposal 3: to use option 1 for the Rx IM conformance testing.

	R4-2213722
	ZTE Corporation
	TP for TS 38.115-2: section 4.10~4.12

	R4-2213723
	ZTE Corporation
	TP for TS 38.115-2: section 6.8

	R4-2213724
	ZTE Corporation
	TP for TS 38.115-2: Annex D and E

	R4-2213928
	Keysight Technologies UK Ltd
	Proposal for both FR1 and FR2
· As common proposal for both FR1 and FR2
· For TDD setup (this is common for FR1 and FR2), add description like following to set up diagram
“UL/DL timing could be provided through DL signal or cable to repeater under test”

Proposal for OTA test specific 
· For OTA test procedure, At calibration step, impact of feeding test signal should be measured with device under test being turned off. Measured result should be below requirement limit level.
· Also for better uncertainty, measured level of test signal impact should correctly subtract from measured result. this should be described in test procedure.
· For OTA Tx off power for repeater,  use signal generator for providing UL/DL timing only then turn off test signal. In this case, timing should be provided through other method like direct cable connection. For measuring emission during off period, under no test signal condition, turning on device with required condition (gain level etc.), measure emission level during off period. 
· For OTA TRP, measure half sphere by half sphere with changing feeding antenna position and re-calibrate test system. Although this adds more effort, this seems only possible method to avoid impact of feeding antenna itself during TRP measurement

	R4-2213974
	Nokia, Nokia Shanghai Bell
	TP to TS 38.115-2 clause 6.6 OTA EVM

	R4-2213977
	Nokia, Nokia Shanghai Bell
	TP to TS 38.115-2 Annex A Repeater stimulus signals (OTA)

	R4-2212838
	Nokia, Nokia Shanghai Bell
	TP to TS 38.115-2 Manufacturer declarations for NR FR2 repeaters
Observation 1: Power declarations could be changed to be per passband instead of per carrier.
Proposal 1: As a starting point, change power declarations to be per passband instead of per carrier, but further review the consequences. 
Proposal 2: Put fractional bandwidth related declarations to square brackets
Observation 2: Further review is needed on whether declarations should be done per operating band or per RIB.
Proposal 3: There is no need for declaration for contiguous and non-contiguous spectrum operations.
Proposal 4: Note 7 can be removed from the declaration table. 
Proposal 5: Include length of repeater internal delay to long delay repeater declaration D.15
Proposal 6: Agree the TP to TS 38.176-1 on FR1 repeater declarations



Open issues summary and company views collection
Sub-topic 2-1: FR2 declarations
Issue 2-1: FR2 declarations open issues
· Observation 2 in R4-2211706
· Power declarations: Some modifications are needed.
· Declarations for contiguous and non-contiguous spectrum operation: It needs to be added.
· Table notes: Some modifications are needed, such as BS, declaration numbers.
· Group delay declaration: The understanding should be aligned and the wording may need some change.
· Observations and proposals in R4-2212838
· Observation 1: Power declarations could be changed to be per passband instead of per carrier.
· Proposal 1: As a starting point, change power declarations to be per passband instead of per carrier, but further review the consequences. 
· Proposal 2: Put fractional bandwidth related declarations to square brackets
· Observation 2: Further review is needed on whether declarations should be done per operating band or per RIB.
· Proposal 3: There is no need for declaration for contiguous and non-contiguous spectrum operations.
· Proposal 4: Note 7 can be removed from the declaration table. 
· Proposal 5: Include length of repeater internal delay to long delay repeater declaration D.15
· Recommended WF
· TBA


	Company
	Comments

	Ericsson
	We do not see a need for a declaration on contiguous or non-contiguous spectrum. 
The fractional bandwidth declarations are needed if there are several passbands within a wide band. 
Why remove note 7 (on 256QAM) ? It is not related to contiguous spectrum.
For the long delay declaration, it may be good to note that the delay for testing may differ from the delay in a deployment.

	ZTE
	We are fine with fractional bandwidth declaration which might be still needed. In addition, regarding the note proposed for group delay of repeater, Ericsson’s sguggestion is also fine for us.

	Nokia
	What is the reasoning for adding contiguous and non-contiguous declarations as it was not explained in R4-2211706? The motivation to remove it is given in R4-2212838.
For Group delay, as explained in our reply to issue 3-2-1 in thread 305: When transient time is measured it is just confirmed that power is low enough / high enough after the transient time has passed. There is need to declare the group delay only if repeater cannot meet the transient time measured based on timing at repeater input. When the declaration is done, the transient time measurement shall be done later in time, shifted by the declared internal delay.
We would like to also invite comments to R4-2212838.

	CATT
	For NC and long delay, we can focus in FR1 discussion, then FR2 follows.

	NEC
	Power declarations should be per passband instead of per carrier.
Declaration on contiguous or non-contiguous spectrum is not needed.
Declaration on fractional bandwidth is not needed. Per passband power is declared and measured. Fractional bandwidth concept has impact on carrier power but we do not have requirements on carrier power in the repeater spec. 

	QCOM
	Our understand is NC declaration is not needed. Repeater would not behave any differently for NC vs contig.




Sub-topic 2-2: FR2 test set up
Issue 2-2: TRP measurement with input antenna rotating together with repeater
· Proposals
· Observation 2 in R4-2211707: Beam-based directions TRP measurements method can be considered for power, ACLR, SEM, OBUE. More discussion is needed for spurious emissions test.
· Proposal 1 in R4-2212841: Keep the 3GPP description of providing input signal to the repeater generic and allow reasonable uncertainty for it, allowing test engineers to use appropriate solutions in various different test systems.
· Proposal 2 in R4-2212841: RAN4 should look into possibilities to reduce the number of required TRP measurements. 
· Proposal in R4-2213928: For OTA TRP, measure half sphere by half sphere with changing feeding antenna position and re-calibrate test system. Although this adds more effort, this seems only possible method to avoid impact of feeding antenna itself during TRP measurement 
· Recommended WF
· TBA


	Company
	Comments

	Ericsson
	Regarding the proposals on looking into possibilities to reduce required directions and measuring half sphere by half sphere, we are OK to discuss further proposals in RAN4, but we should not conclude at this stage whether a specific description of these techniques should be included.
The spec should also allow for a setup where the repeater is kept static but probes are moved (or there are multiple probes) around the repeater.

	ZTE
	Intend to agree with proposal 1 to make the providing the input signal to repeater to  generic 

	Nokia
	We agree with observation 2, proposal 1 and proposal 2, and observation 2 is a very good starting point towards proposal 2. Additionally, e.g. OOB gain and ACRR could use beam based directions.
For the half-sphere by half-sphere proposal, we would like to understand it better. For example, if the repeater is rotated within the half-sphere, the angle in which the input signal arrives varies. Based on the antenna/element pattern of the repeater input side antenna, the input signal strength may also vary and this might cause issues in validity of the measurement. Secondly, if the issues are resolved, would this method need specification impact or it is something that would be possible already but just requires additional effort?

	Keysight
	In general, we agree to have description as “generic” on method for providing test signal and avoiding impact from having feeding antenna in measured result. However, it should be very clear that impact of having feeding (test signal) antenna (and connected cable/waveguide etc.) should correctly avoided for measurement.
Regarding with “half-sphere” method, key point is to put feeding antenna not in measured half-sphere to avoid having impact from feeding antenna etc. this is along the line of having feeding ant rotating together with device.

	CATT
	Maybe some flexibility can be left for the specification? But how to write the spec may need to be considered carefully.

	Ericsson
	To clarify our comment; we are fine with proposal 1 but think that the wording should be generic enough that also solutions with probes that move (instead of the repeater moving) or multiple probes should be possible.
Regarding reducing the number of TRP measurements; if the requirement is defined as TRP then either the requirement would need to be revisited or it would need to be clear that not measuring TRP is still a way to validate the TRP requirement.
For OOB gain, a directional measurement would include antenna gain as well as the amplifier gain. Since the issue that we attempt to regulate with OOB gain is emissions towards other systems then it makes sense that the requirement is TRP, since spurious emissions etc. are TRP.
For ACRR, in principle the same logic aarises; interference to other channels is generally defined as TRP. However, since ACRR is a ratio then a directional measurement could validate it as long as the antenna gain in the adjacent channel would be the same as the wanted channel. Would this always be the case though ?




Issue 2-3: TDD off power measurement;
· Proposals
· Observation 3 in R4-2211707: Input signal can be considered to be turned off for TDD off power measurement. The working state for the Tx path should be guaranteed the same with the state when input signal is on.
· Proposal 3 R4-2212841: In TDD ON/OFF power measurement, input signal generator does not transmit towards repeater during the OFF-power measurement.
· Proposal in R4-2213928: For OTA Tx off power for repeater,  use signal generator for providing UL/DL timing only then turn off test signal. In this case, timing should be provided through other method like direct cable connection. For measuring emission during off period, under no test signal condition, turning on device with required condition (gain level etc.), measure emission level during off period. 
· Recommended WF
· TBA


	Company
	Comments

	Nokia
	Observation 3 seems erroneous, Tx path should not keep amplifying as otherwise OFF power requirement will not be met due to amplified noise. However, this might not matter as RAN4 should not specify the repeater internal behavior but just verify that requirements are met.
Support proposal 3.
For proposal in R4-2213928, would the concern be solved if in sub-topic 1-4 it is agreed that UL/DL timing can be provided to the repeater?

	Keysight
	We agree in principle, no test signal for TDD off power measurement. As it’s described in observation 3 text, repeater under test should be guaranteed the same with the sate when input signal is on. 

	Ericsson
	Agree with Nokia; if it is OFF power we are measuring, shouldn’t the internal state be OFF ?  But it does not need to be specified.

	Keysight2
	For Tx off power measurement, Tx Ant gain for Off period should be the same as Tx Ant gain for On Period. This assumption was made for BS Tx off power measurement discussion on FR2-1, then EIRP is used instead of TRP, otherwise limit value is not feasible to measure by TRP. With this, at least, Device status during this measurement should be the same regarding with Tx Ant gain as On period. 



Sub-topic 2-3: OTA test procedure
Issue 2-4: OTA test procedure
· Proposal in R4-2213928
· For OTA test procedure, At calibration step, impact of feeding test signal should be measured with device under test being turned off. Measured result should be below requirement limit level.
· Also for better uncertainty, measured level of test signal impact should correctly subtract from measured result. this should be described in test procedure.
· Recommended WF
· TBA


	Company
	Comments

	Ericsson
	Including more information on calibration may be a good thing. Calibration needs to also ensure that the feeder signal is at the correct level.

	ZTE
	We are fine to add more descriptions for OTA calibration procedure if TE vendor have any good suggestions.

	Nokia
	We agree with the approaches in principle, however we are concerned with the calibration efforts if made mandatory too widely. There is only limited amount of requirements where it is likely that feeding test signal would cause issues in meeting the requirement. Therefore, this calibration step should be optional and something that can be done e.g. only for specific frequencies and specific measurements with high risk of impacting the outcome or as an additional step in case the measurement failed the limit. 

	Keysight
	Propose to consider to add text like below (before the step which actual test signal and interferer signal (whenever needed) to be generated for actual measurement) 
“measure impact from feeding test signal by generating a signal for repeater input with repeater to be turned off.  Verify measured result is enough below requirement limit”



CRs/TPs comments collection

	CR/TP number
	Comments collection

	R4-2211702
TP for TS 38.115-2: Clause 3 definitions
CATT
	Nokia: Some connector terminology would be applicable only for FR1

	
	Ericsson: Contains some definitions for conducted testing (connectors etc.) that are not needed for the OTA test.

	
	

	R4-2211703
TP for TS 38.115-2: Clause 4.2-4.5
CATT
	

	
	

	
	

	R4-2211704
TP for TS 38.115-2: Clause 5 operating bands
CATT
	

	
	

	
	

	R4-2212626
TP to TS 38.115-2: Frequency Stability, Out of band gain, unwanted emissions
Ericsson
	Nokia: Old term Prated,in still used in procedures. TRP measurement procedures may need changes depending on the outcome of the FR2 test set up discussion. Step 6 missing from spurious emissions measurement procedure.
For all the TPs it would be good to align how the repeater alignment with test signal source and measurement antenna is described as it seems there are some differences between all sourcing companies.

	
	

	
	

	R4-2212630
TP to TS 38.115-2: TDD Switching
Ericsson
	Nokia: Similarly as in FR1, the long delay repeater would need to be accommodated into the test procedure.

	
	

	
	

	R4-2212842
TP to TS 38.115-2 clause 6.7 OTA Input intermodulation
Nokia, Nokia Shanghai Bell
	Ericsson: Editorial: The description of the procedure step “2)	Take the measurement of the rise of the output signal.” Could be amended as “2) Measure the increase in output power in the passband when the interferer is applied” to be more clear

	
	

	
	

	R4-2213722
TP for TS 38.115-2: section 4.10~4.12
ZTE Corporation
	

	
	

	
	

	R4-2213723
TP for TS 38.115-2: section 6.8
ZTE Corporation
	Ericsson: In several places there is wording that is for conducted, not OTA (e.g. “Connect the signal generator equipment to the Repeater input port.”)

	
	ZTE: sorry about that,  this could be updated further.

	
	NEC: 6.8.2.3.1 3): measurement filter bandwidth is not defined in 6.8.1.

	
	

	R4-2213724
TP for TS 38.115-2: Annex D and E
ZTE Corporation
	Nokia: Calibration refers to TR 37.941 but that TR does not cover repeaters and therefore e.g. input signal calibration. Therefore, it does not seem to be correct reference.
The OTA test setup needs further discussion before the TRP measurement illustrations are agreed.

	
	Ericsson: For the OTA related test setups, we should capture either in the diagram or in a note that it is also possible to keep the repeater static but move the measurement probes or use multiple probes.ZTE: we are fine to add that possibility.

	
	NEC: Some measurement set-ups could be merged for simplification reason.
Annex D: We do not have Rx directional requirements.
Annex E.5: We guess TRP is measured for ACRR?

	
	

	R4-2213974
TP to TS 38.115-2 clause 6.6 OTA EVM
Nokia, Nokia Shanghai Bell
	Ericsson: There are some texts that describe conducted testing, not OTA testing (e.g. “Connect the signal generator equipment to the Repeater input port.”)

	
	

	
	

	R4-2213977
TP to TS 38.115-2 Annex A Repeater stimulus signals (OTA)
Nokia, Nokia Shanghai Bell
	Ericsson: Maybe other bandwidths than 50MHz are needed for the stimulus signal for testing ACLR and ACRR.

	
	

	
	

	R4-2212838
TP to TS 38.115-2 Manufacturer declarations for NR FR2 repeaters
Nokia, Nokia Shanghai Bell
	Ericsson: D.25, “Input signal power level for maximum output power” could indicate that it is EIRP of input signal.
Nokia: OK to add this.

	
	NEC: D.16, symbol Prated,c,TPR should be corrected.
D.22 and 23, fractional bandwidth related declarations are not needed.
Need declaration on 256QAM support.

	
	

	
	



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: FR2 declarations open issues

	Companies’ discussion focused on NC CA and long group delay. There’re some other comments on the notes and fractional BW, etc.
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
The NC CA and long group delay follow FR1 agreements. Other aspects to be discussed in the revised TPs.

Agreements on Aug 19. GTW:
· Agreement: NC CA and long group delay follow FR1 agreement


	Issue 2-2: TRP measurement with input antenna rotating together with repeater
	This issue is a difficult issue, companies discussed a lot but seems no perfect solutions yet. It seems the following proposal is supported widely,
· Proposal 1 in R4-2212841: Keep the 3GPP description of providing input signal to the repeater generic and allow reasonable uncertainty for it, allowing test engineers to use appropriate solutions in various different test systems.
So moderator suggests the above proposal can be a high level guideline to write the test specification.
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Further check if the following high level guideline can be agreed to write the specification.
· Keep the 3GPP description of providing input signal to the repeater generic and allow reasonable uncertainty for it, allowing test engineers to use appropriate solutions in various different test systems.

Agreements on Aug 19. GTW:
· Keep the 3GPP description of providing input signal to the repeater generic and allow reasonable uncertainty for it, allowing test engineers to use appropriate solutions in various different test systems.
· Further work on the drafting TP 

	Issue 2-3: TDD off power measurement;
	Companies seem to have common understanding on this issue. And the following proposal seems to be supported widely.
· Proposal 3 R4-2212841: In TDD ON/OFF power measurement, input signal generator does not transmit towards repeater during the OFF-power measurement.
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Further check if the following can be agreed.
· In TDD ON/OFF power measurement, input signal generator does not transmit towards repeater during the OFF-power measurement.
Agreements on Aug 19. GTW:
· Take same approach as BS for transmit antenna gain assumption during on/off period.
· In TDD ON/OFF power measurement, input signal generator does not transmit towards repeater during the OFF-power measurement.


	Issue 2-4: OTA test procedure
	Companies are ok with the general principle. How to write the spec FFS.
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Further check if the following can be added in the test spec.
“Measurement impact from feeding test signal by generating a signal for repeater input with repeater to be turned off.  Verify measured result is enough below requirement limit”

Agreements on Aug 19. GTW:
· “Measurement impact from feeding test signal by generating a signal for repeater input with repeater to be turned off.  Verify measured result is enough below requirement limit”
· Further work on specification drafting 




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

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



Discussion on 2nd round (if applicable)
Revised TPs for TS 38.115-2:
	Tdoc number
	Title
	Source
	Comments

	Revised R4-2211702
	TP for TS 38.115-2: Clause 3 definitions
	CATT
	

	Revised R4-2212626
	TP to TS 38.115-2: Frequency Stability, Out of band gain, unwanted emissions
	Ericsson
	

	Revised R4-2212630
	TP to TS 38.115-2: TDD Switching
	Ericsson
	

	Revised R4-2212838
	TP to TS 38.115-2 Manufacturer declarations for NR FR2 repeaters
	Nokia, Nokia Shanghai Bell
	

	Revised R4-2212842
	TP to TS 38.115-2 clause 6.7 OTA Input intermodulation
	Nokia, Nokia Shanghai Bell
	

	Revised R4-2213723
	TP for TS 38.115-2: section 6.8
	ZTE Corporation
	

	Revised R4-2213724
	TP for TS 38.115-2: Annex D and E
	ZTE Corporation
	

	Revised R4-2213974
	TP to TS 38.115-2 clause 6.6 OTA EVM
	Nokia, Nokia Shanghai Bell
	

	Revised R4-2213977
	TP to TS 38.115-2 Annex A Repeater stimulus signals (OTA)
	Nokia, Nokia Shanghai Bell
	Nokia: There was Ericsson comment in 1st round:
Ericsson: Maybe other bandwidths than 50MHz are needed for the stimulus signal for testing ACLR and ACRR.

Nokia reply to Ericsson: In TP value of 50MHz is in brackets, we are fine to check this further, thus now revision of 2213977 is not needed we think and we can agreed it.  



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

	
	WF on NR repeater conformance test remaining issues
	CATT
	

	
	TS 38.115-2 0.1.0
	ZTE
	For email approval

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

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

	R4-2211698
	
	TS 38.115-1 0.1.0
	CATT
	For email approval
	

	R4-2211699
	
	TP for TS 38.115-1: Clause 3 definitions
	CATT
	Revised
	

	R4-2211700
	
	TP for TS 38.115-1: Clause 4.2-4.5
	CATT
	Revised
	

	R4-2211701
	
	TP for TS 38.115-1: Clause 5 operating bands
	CATT
	Agreeable
	

	R4-2211702
	
	TP for TS 38.115-2: Clause 3 definitions
	CATT
	Revised
	

	R4-2211703
	
	TP for TS 38.115-2: Clause 4.2-4.5
	CATT
	Agreeable
	

	R4-2211704
	
	TP for TS 38.115-2: Clause 5 operating bands
	CATT
	Agreeable
	

	R4-2211705
	
	Discussion of the remaining issues for MU of FR1 and FR2
	CATT
	withdraw
	

	R4-2211706
	
	Discussion of the remaining issues for declarations of FR1 and FR2
	CATT
	Noted
	

	R4-2211707
	
	Discussion of the remaining issues for FR1 and FR2 set up
	CATT
	Noted
	

	R4-2212006
	
	Discussion on the requirements related to spurious emissions for FR1 repeater
	NTT DOCOMO, INC.
	Noted
	

	R4-2212625
	
	TP to TS 38.115-1: Frequency Stability, Out of band gain, unwanted emissions
	Ericsson
	Revised
	

	R4-2212626
	
	TP to TS 38.115-2: Frequency Stability, Out of band gain, unwanted emissions
	Ericsson
	Revised
	

	R4-2212629
	
	TP to TS 38.115-1: TDD Switching
	Ericsson
	Revised
	

	R4-2212630
	
	TP to TS 38.115-2: TDD Switching
	Ericsson
	Revised
	

	R4-2212837
	
	TP to TS 38.115-1: Manufacturer declarations for NR FR1 repeaters
	Nokia, Nokia Shanghai Bell
	Revised
	

	R4-2212838
	
	TP to TS 38.115-2 Manufacturer declarations for NR FR2 repeaters
	Nokia, Nokia Shanghai Bell
	Revised
	

	R4-2212839
	
	TP to TS 38.115-1 clause 6.7 Input intermodulation - conducted
	Nokia, Nokia Shanghai Bell
	Revised
	

	R4-2212840
	
	TP to TS 38.115-1 clause 6.8 Output intermodulation - conducted
	Nokia, Nokia Shanghai Bell
	Agreeable
	

	R4-2212841
	
	On repeater OTA TRP measurement challenges
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2212842
	
	TP to TS 38.115-2 clause 6.7 OTA Input intermodulation
	Nokia, Nokia Shanghai Bell
	Revised
	

	R4-2213717
	
	Discussion on FR1 NR repeater test conformance testing
	ZTE Corporation
	Noted
	

	R4-2213718
	
	Discussion on FR2 NR repeater test conformance testing
	ZTE Corporation
	Noted
	

	R4-2213719
	
	TP for TS 38.115-1: section 4.10~4.12
	ZTE Corporation
	Agreeable
	

	R4-2213720
	
	TP for TS 38.115-1: Section 6.9
	ZTE Corporation
	Revised
	

	R4-2213721
	
	TP for TS 38.115-1: Annex D
	ZTE Corporation
	Revised
	

	R4-2213722
	
	TP for TS 38.115-2: section 4.10~4.12
	ZTE Corporation
	Agreeable
	

	R4-2213723
	
	TP for TS 38.115-2: section 6.8
	ZTE Corporation
	Revised
	

	R4-2213724
	
	TP for TS 38.115-2: Annex D and E
	ZTE Corporation
	Revised
	

	R4-2213928
	
	about Repeater OTA conformance testing
	Keysight Technologies UK Ltd
	Noted
	

	R4-2213973
	
	TP to TS 38.115-1 clause 6.6 EVM - conducted
	Nokia, Nokia Shanghai Bell
	Revised
	

	R4-2213974
	
	TP to TS 38.115-2 clause 6.6 OTA EVM
	Nokia, Nokia Shanghai Bell
	Revised
	

	R4-2213976
	
	TP to TS 38.115-1 Annex A Repeater stimulus signals
	Nokia, Nokia Shanghai Bell
	Agreeable
	

	R4-2213977
	
	TP to TS 38.115-2 Annex A Repeater stimulus signals (OTA)
	Nokia, Nokia Shanghai Bell
	RevisedAgreed
	



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

	R4-2214369
	
	WF on NR repeater conformance test remaining issues
	CATT
	Agreeable
	

	R4-2214368
	
	TS 38.115-2 0.1.0
	ZTE
	For email approval
	

	R4-2211699
	R4-2214740
	TP for TS 38.115-1: Clause 3 definitions
	CATT
	Agreeable
	

	R4-2211700
	R4-2214741
	TP for TS 38.115-1: Clause 4.2-4.5
	CATT
	Agreeable
	

	R4-2211702
	R4-2214742
	TP for TS 38.115-2: Clause 3 definitions
	CATT
	Agreeable
	

	R4-2212625
	R4-2214787
	TP to TS 38.115-1: Frequency Stability, Out of band gain, unwanted emissions
	Ericsson
	Agreeable
	

	R4-2212626
	R4-2214788
	TP to TS 38.115-2: Frequency Stability, Out of band gain, unwanted emissions
	Ericsson
	Agreeable
	

	R4-2212629
	R4-2214791
	TP to TS 38.115-1: TDD Switching
	Ericsson
	Agreeable
	

	R4-2212630
	R4-2214792
	TP to TS 38.115-2: TDD Switching
	Ericsson
	Agreeable
	

	R4-2212837
	R4-2214801
	TP to TS 38.115-1: Manufacturer declarations for NR FR1 repeaters
	Nokia, Nokia Shanghai Bell
	Agreeable
	

	R4-2212838
	R4-2214802
	TP to TS 38.115-2 Manufacturer declarations for NR FR2 repeaters
	Nokia, Nokia Shanghai Bell
	Agreeable
	

	R4-2212839
	R4-2214803
	TP to TS 38.115-1 clause 6.7 Input intermodulation - conducted
	Nokia, Nokia Shanghai Bell
	Agreeable
	

	R4-2212842
	R4-2214804
	TP to TS 38.115-2 clause 6.7 OTA Input intermodulation
	Nokia, Nokia Shanghai Bell
	Agreeable
	

	R4-2213720
	R4-2214840
	TP for TS 38.115-1: Section 6.9
	ZTE Corporation
	Agreeable
	

	R4-2213721
	R4-2214841
	TP for TS 38.115-1: Annex D
	ZTE Corporation
	Agreeable
	

	R4-2213723
	R4-2214842
	TP for TS 38.115-2: section 6.8
	ZTE Corporation
	Agreeable
	

	R4-2213724
	R4-2214843
	TP for TS 38.115-2: Annex D and E
	ZTE Corporation
	Agreeable
	

	R4-2213973
	R4-2214867
	TP to TS 38.115-1 clause 6.6 EVM - conducted
	Nokia, Nokia Shanghai Bell
	Agreeable
	

	R4-2213974
	R4-2214868
	TP to TS 38.115-2 clause 6.6 OTA EVM
	Nokia, Nokia Shanghai Bell
	Agreeable
	

	[bookmark: _GoBack]R4-2213977
	R4-2214869
	TP to TS 38.115-2 Annex A Repeater stimulus signals (OTA)
	Nokia, Nokia Shanghai Bell
	Original R4-2213977 agreeable
	R4-2214869 withdrawn




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
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