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Introduction
The scope of this email discussion is the agenda item 4.1.5.1 and 4.1.5.2 on the NR repeater conducted conformance testing, including TPs to TS 38.115-1.
The following contributions were submitted before the submission deadline to agenda items 4.1.5.1 and 4.1.5.2: 
	Tdoc number
	Title
	Source

	R4-2216192
	NR Repeater stimulus signal
	Nokia, Nokia Shanghai Bell

	R4-2216500
	Repeater stimulus signal spectral purity annex
	Keysight Technologies UK Ltd

	R4-2216611
	TP to 38.115-1: EVM requirement
	NEC

	R4-2216838
	TP to TS 38.115-1: Repeater output power (6.1, 6.2)
	Huawei, HiSilicon

	R4-2216608
	TP to 38.115-1: ACRR requirement
	NEC

	R4-2216614
	TP to 38.115-1: ACLR requirement
	NEC

	R4-2215387
	TP for TS 38.115-1: scope and reference
	CATT

	R4-2216837
	TP to TS 38.115-1: Measurement uncertainties and test requirements (4.1)
	Huawei, HiSilicon

	R4-2216839
	TP to TS 38.115-1: Annex B: Environmental requirements for the repeater
	Huawei, HiSilicon

	R4-2216840
	TP to TS 38.115-1: Annex C: Test tolerances and derivation of test requirements
	Huawei, HiSilicon

	R4-2216841
	TP to TS 38.115-1: Annex E: Characteristics of interfering signals
	Huawei, HiSilicon



The following topics were identified for discussion: 
· Improvements to the stimulus signal requirements
· TPs to TS 38.115-1

List of candidate target of email discussion for 1st round and 2nd round:
· 1st round: 
· Collect feedback on the potential stimulus signal requirements adjustments, in order to implement them into a new TP during the second round.
· Collect comments on the TPs to the TS 38.115-1, as input for further adjustments during the 2nd round, if any.
· 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
	Fei Xue
	Xue.fei25@zte.com.cn

	Ericsson
	Tom Chapman
	Thomas.chapman@ericsson.com

	Keysight
	Takao Miyake
	takao_miyake@keysight.com

	QCOM
	Phil Coan
	pcoan@qti.qualcomm.com

	Huawei
	Michal Szydelko
	Michal.szydelko@huawei.com

	Nokia
	Bartlomiej Golebiowski
	bartlomiej.golebiowski@nokia.com

	NEC
	Tetsu Ikeda
	tetsu.ikeda@nec.com





Topic #1: Improvements to the stimulus signal requirements
Companies’ contributions summary
The following contributions are treating on the stimulus signal:
	T-doc number
	Company
	Proposals / Observations

	R4-2216192
	Nokia, Nokia Shanghai Bell
	Proposal 1: For NR Repeater stimulus signal, spectral purity requirements should be design similar way, and experience there could be reused.
Moderator: the above proposal is to follow TS 36.143 approach for E-UTRA repeater, including NR specific adjustments. 

	R4-2216500
	Keysight Technologies UK Ltd
	Proposal-1
· Although it was agreed to re-use E-UTRA repeater specification for FR1 stimulus signal spectral purity requiments, revert this ageement and revise stimulus signal spectral purity requirement for FR1. This is because of findings of original intention and motivation of E-UTRA specification and difference of stimulus signal and testing between E-UTRA and 5G NR.
Proposal-2
· For both FR1 and FR2 5G NR repeater specification, state following as signal spectral purity requimenets, because it is obvious that stimulus signal should clear test requirement by itself.
· Option 1. State as “Stimulus signal spectral purity should clear test requirement by stimulus signal itself.” And remove current table for FR1.
· Option 2. Remove Stimulus signal spectral purity requirement Annex from 5G NR repeater test specification.



Open issues summary
WF extract from R4-2214367:
	2.1	Sub-topic 2-1 Input signal spectral purity
	As per Moderator proposal discussed during the GTW, the following WF is agreed:
1. No need to check repeater stimulus signal spectral purity requirements with ETSI ERM/MSG TFES,
2. For FR1, reuse the repeater stimulus signal spectral purity requirements from E-UTRA repeater specification, as baseline. 
3. For FR2: the repeater stimulus signal spectral purity requirements are FFS.



Sub-topic 1-1: Improvements to the stimulus signal requirements, FR1 and FR2
· Proposals (non-exclusive)
· Proposal 1: For NR Repeater stimulus signal, spectral purity requirements should be design similar way, and experience there could be reused (Nokia, R4-2216192)
· Proposal 2: Although it was agreed to re-use E-UTRA repeater specification for FR1 stimulus signal spectral purity requirements, revert this agreement and revise stimulus signal spectral purity requirement for FR1. This is because of findings of original intention and motivation of E-UTRA specification and difference of stimulus signal and testing between E-UTRA and 5G NR (Keysight, R4-2216500)
· Proposal 3: For both FR1 and FR2 5G NR repeater specification, state following as signal spectral purity requirements, because it is obvious that stimulus signal should clear test requirement by itself (Keysight, R4-2216500).
· Option 1. State as “Stimulus signal spectral purity should clear test requirement by stimulus signal itself.” And remove current table for FR1.
· Option 2. Remove Stimulus signal spectral purity requirement Annex from 5G NR repeater test specification.
· Recommended WF
· It is suggested to avoid reverting the previous agreements, i.e. Proposal 2. Instead, it is suggested to correct the stimulus signal requirements to reflect NR specifics. 
· In order to progress the work, it would be most beneficial to work on the TS text itself. Therefore for the first round it is proposed to seek for TP implementation proposals. For the second round, a volunteer is need to draft the related TP text, if any.
· GTW Oct 12th	Agreement: Spectral purity requirements shall be specified for NR Repeater stimulus signal, further discuss the details with NR requirement as starting point 
· Option 1: Absolute power level 
· Option 2: Relative power e.g., ACP type 
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	ZTE
	This was discussed in the previous meeting. Indeed the current stimulus signal are coming from `ETSI instead of 3GPP internally.  We are open for further discussions, maybe to update the freq point for each range of stimulus signal could be one way.  E.g. update from 1.4MHz to 5MHz, the its ACLR requirement should be still kept as 1.4MHz.

	Ericsson
	In principle the stimulus signal requirement should be sufficient that TE emissions do not impact measurements of SEM, ACLR, etc. The previously agreed E-UTRA mask is OK for this, but we are also OK to adapt it to NR. Certainly there is no need to consider 1.4MHz bandwidth. Another way is to use the OBUE mask, reduced by a sufficient amount that after amplification in the repeater the TE noise will still be small enough to not impact the measurement. (Also it should be checked that ACLR would not be impacted)

	CATT
	I may slightly to support Keysight’s proposal if it’s not easy to derive the requirements. Using option 1 to add some clarification may be a good candidate.

	Keysight
	We are fine with moderator’s suggestion, which is to revisit FR1 definition. Important point for FR1 is current definition is for 1.4MHz signal and E-UTRA requirement which is different from 5G NR and existing definition doesn’t guarantee any for 5G NR requirement. 
From TE vender point of view, difficulty to define this is because expected signal level (carrier power) is not clear, and device dependent but trying to come up absolute level for noise adjacent to carrier (channel edge). If it’s everyone’s preference to define something, then our proposal is to define signal purity for stimulus by the way of ACP like (adjacent noise level relative to carrier power) approach.
Also to comment that, for FR2, same topic in thread [303] and our proposal is similar (will add comment to [303] discussion document)
Regarding with Option 3, we received off line comment that proposed text is not clear, need refinement if people can agree with this approach.

	Huawei
	Ok with proposal 1 for FR1.
For proposals 2 and 3: Proposes no spectral purity requirement or that it meets the requirement. This is probably not sufficient as if it only just meets the requirement then there is no room for the repeater to degrade it. The trouble is how much better than the requirement it needs to be depends on the repeater (and how much margin is needed when the 2 are added). It might be ok for it to be at least as good as the requirement is passed, but it needs to be clear that the input needs to be sufficiently pure that the repeater performance can be fairly measured. These easiest way is to define purity in the spec.

	Nokia
	Our proposal is proposal 1 that could be further discuss and however we are also open to further work on Keysight proposal.    



CRs/TPs comments collection
Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic #1
	Tentative agreements:
Not to revert the previous agreement and to keep the stimulus signal spectral purity requirements in the NR repeater specifications. 
Candidate options:
Based on the GTW agreement, two options were initially identified for further discussion:  
· Option 1: Absolute power level 
· Option 2: Relative power e.g., ACP type 
Solution for FR1 and FR2 may vary. 
Recommendations for 2nd round:
Continue the discussion on the FR1 and FR2 stimulus signal spectral purity requirements during the second round, considering the GTW agreement and two options (relative and absolute requirement). Related WF planned to capture agreements, if any.



CRs/TPs
Discussion on 2nd round (if applicable)





Topic #2: TPs to TS 38.115-1
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2216611
	NEC
	TP to 38.115-1: EVM requirement

	R4-2216838
	Huawei, HiSilicon
	TP to TS 38.115-1: Repeater output power (6.1, 6.2)

	R4-2216608
	NEC
	TP to 38.115-1: ACRR requirement

	R4-2216614
	NEC
	TP to 38.115-1: ACLR requirement

	R4-2215387
	CATT
	TP for TS 38.115-1: scope and reference

	R4-2216837
	Huawei, HiSilicon
	TP to TS 38.115-1: Measurement uncertainties and test requirements (4.1)

	R4-2216839
	Huawei, HiSilicon
	TP to TS 38.115-1: Annex B: Environmental requirements for the repeater

	R4-2216840
	Huawei, HiSilicon
	TP to TS 38.115-1: Annex C: Test tolerances and derivation of test requirements

	R4-2216841
	Huawei, HiSilicon
	TP to TS 38.115-1: Annex E: Characteristics of interfering signals



Open issues summary
Companies views’ collection for 1st round 
Open issues 
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2216611

	ZTE: cannot open it.

	
	Ericsson: For the core requirement, we think it is better to keep to the description of the requirement being on the difference between the symbols provided at the input to the repeater and the output. Otherwise, the core requirement implies that even if (during real operation) some noisy signal is provided to the repeater input then the repeater is still expected to achieve the EVM compared to ideal symbols at the output (i.e. clean up the signal).
For conformance testing, we appreciate that comparing to the ideal signals may be more practical (provided that the TE has significantly better EVM than the requirement). For the conformance testing, the spec could be updated as follows: 
“The Error Vector Magnitude (EVM) is a measure of the difference between the symbols provided at the input of the repeater and the measured signal symbols at the output of the repeater after the equalization by the measurement equipment. During conformance testing, the symbols provided at the input to the repeater are assumed to be ideal symbols (with no distortion)”

	
	CATT: I also can’t open it.

	
	Keysight, this is good catch, EVM is to compare between ideal and actual. Thank NEC for finding this. (Note to ZTE, CATT, NEC has sent files through RAN4 reflector on last wed)

	
	QCOM: The TP looks right, describing the reference as the ideal symbols.

	
	Huawei: needs to be synchronized with the related modifications to be introduced in [301] to the core spec in R4-2216610. Disagree with this change, cannot use ideal symbols as repeater does not generate modulation.

	
	Nokia: There is also similar update proposed for core spec in thread 301, where “ideal” term was discussed, and should not be used, thus some other wording should be used. Also, there should be alignment between core and perf specs text. 

	
	NEC: Difference between the ideal and the output signals shall be the measure for EVM. Evaluating the difference between the input and the output signals are not feasible.

	R4-2216838

	Ericsson: The test procedure only describes testing with the lowest input power, but the test should be repeater with lowest input power +10dB.

	
	

	
	

	R4-2216608

	ZTE: cannot open it.

	
	 CATT: I also can’t open it.

	
	Keysight, this is also good catch, removal of “RRC” should be done.

	
	QCOM: We don’t understand the purpose of the text “both are assumed to have a nominal channel bandwidth” . Why is this included? 

	
	Huawei: needs to be synchronized with the related modifications to be introduced in [301] to the core spec in R4-2216607, i.e. nominal ch BW needs adding to definitions.

	
	Nokia: Similar discuss in core spec. 

	
	NEC: How to evaluate ACRR shall be clearly defined. Otherwise, the requirements could be interrupted differently. We propose to adopt the same approach with ACLR, therefore, it is proposed to assume the channels with nominal channel bandwidth.

	R4-2216614
	ZTE: cannot open it.

	
	 CATT: I also can’t open it.

	
	Huawei: needs to be synchronized with the related modifications to be introduced in [301] to the core spec in R4-2216613.
Note 4 and 5 are perhaps not the best way to do this as we end up with the requirement in both the note and the table, maybe a different column (the ways its done in part 2 is better)?
Bwconfig needs adding to symbols and defining there. Nominal ch BW needs defining. 

	
	Nokia: Similar discuss in core spec.

	
	NEC: We are ok to add Nominal channel bandwidth definition.

	R4-2215387
	ZTE: In general, we are fine with it, however not sure whether we need to add the reference for 38 .211, 331 for it. 

	
	 CATT: 38.211 and 38.331 are referred in the latest version.

	
	QCOM: We are OK with it but an editorial comment to make the grammar consistent:
A repeater type 1-C only has conducted requirements so it requires compliance to this specification only.
A repeater type 2-O has only radiated requirements so it requires compliance to TS 38.115-2 [3] only.

	R4-2216837
	 CATT: The reference part should be aligned with the final agreements, it can also be updated by the spec editor. The wording for “10 dB below Base Station according to TS 38.141-1” should be revised. There can be two approaches, first is to refer to NR repeater specification TS 38.106, second is to just remove it.

	
	Huawei: for the 10dB offset: we will further check and propose resolution for the second round in the revision. Agree that referring to the BS spec is not the best approach…

	R4-2216839
	ZTE: okay for us.

	
	 CATT: The reference can be handled by spec editor.

	
	Huawei: agree with CATT.

	R4-2216840
	ZTE: okay for us.

	
	

	R4-2216841
	ZTE: interfering signal for ACRR might be still needed.

	
	 CATT: output intermodulation needs this?

	
	Huawei: we are fine to keep it if there is good motivation. The original motivation was if there is just one or two interferers to be listed, it’s easier to capture such information directly in the requirements, and avoid unnecessary annex. Anyway, both ways are doable.



Summary for 1st round 
Open issues 
CRs/TPs
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2216611
	Withdrawn / Not pursued; new tdoc number to be allocated instead. 

	R4-2216838
	Revised

	R4-2216608
	Withdrawn / Not pursued; new tdoc number to be allocated instead. 

	R4-2216614
	Withdrawn / Not pursued; new tdoc number to be allocated instead. 

	R4-2215387
	Revised

	R4-2216837
	Revised

	R4-2216839
	Agreeable; The references can be handled by spec editor.

	R4-2216840
	Agreeable

	R4-2216841
	Agreeable; Interferer single information to be captured directly in the requirements sections.



Discussion on 2nd round (if applicable)




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

	
	WF on stimulus signal spectral purity requirements for , FR1 and FR2
	Nokia
	Consider GTW agreement and two options identified.

	
	TS 38.115-1, v 0.2.0
	CATT
	E-mail approval

	
	TP to 38.115-1: ACRR requirement
	NEC
	To replace the corrupted TP in R4-2216608; capture comments received during the first round. 

	
	TP to 38.115-1: ACLR requirement
	NEC
	To replace the corrupted TP in R4-2216614; capture comments received during the first round.

	
	TP to 38.115-1: EVM requirement
	NEC
	To replace the corrupted TP in R4-2216611; capture comments received during the first round.

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2216192
	
	NR Repeater stimulus signal
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2216500
	
	Repeater stimulus signal spectral purity annex
	Keysight Technologies UK Ltd
	Noted
	

	R4-2216611
	
	TP to 38.115-1: EVM requirement
	NEC
	Withdrawn / Not pursued
	

	R4-2216838
	
	TP to TS 38.115-1: Repeater output power (6.1, 6.2)
	Huawei, HiSilicon
	Revised
	

	R4-2216608
	
	TP to 38.115-1: ACRR requirement
	NEC
	Withdrawn / Not pursued
	

	R4-2216614
	
	TP to 38.115-1: ACLR requirement
	NEC
	Withdrawn / Not pursued
	

	R4-2215387
	
	TP for TS 38.115-1: scope and reference
	CATT
	Revised
	

	R4-2216837
	
	TP to TS 38.115-1: Measurement uncertainties and test requirements (4.1)
	Huawei, HiSilicon
	Revised
	

	R4-2216839
	
	TP to TS 38.115-1: Annex B: Environmental requirements for the repeater
	Huawei, HiSilicon
	Agreeable
	The references can be handled by spec editor.

	R4-2216840
	
	TP to TS 38.115-1: Annex C: Test tolerances and derivation of test requirements
	Huawei, HiSilicon
	Agreeable
	

	R4-2216841
	
	TP to TS 38.115-1: Annex E: Characteristics of interfering signals
	Huawei, HiSilicon
	Agreeable
	Interferer single information to be captured directly in the requirements sections. 



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
