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Introduction
RAN#90e approved a new “New WID on NR Repeaters” with RAN4 as the responsible WG, which includes development of FR1 FDD specifications as well as TDD specifications for FR1 and FR2. The scope of this email discussion focuses on all RF maintenance requirements, the same as the agenda 9.5.1, 9.5.2, 9.5.3 for current meeting. 
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: discuss the open issues, strive to finish all the open issues and collect comment for draft CRs
· 2nd round: strive to approve all draft CRs.
Topic #1:	General requirement maintenance
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2212309
	CMCC
	Draft CR for 38.106: add requirements applicability for LA 1-C repeater

	R4-2213712
	ZTE Corporation
	Proposal 1: to define the repeater in band n104 since the existing requirement defined in TS 38.106 is not applicable for it.

	R4-2213713
	ZTE Corporation
	Draft CR to TS38.106:  the introduction of band n104



Open issues summary
Agenda 9.5.1
0.1.1 Sub-topic 1-1 supported bands for NR repeater
Issue 1-1: supported bands for NR repeater
· Proposals
· Option 1: to define the repeater in band n104 since the existing requirement defined in TS 38.106 is not applicable for it. (ZTE)

· Recommended WF
· Option 1. 
0.1.2 Sub-topic 1-2 LA requirements applicability
Issue 1-2: LA requirements applicability for downlink
· Proposals
· Option 1: all RF requirements for LA 1-C also applies for repeater with declared output power less than LA rated maximum power. And emphasize above agreements in the spec as in 2212309 (CMCC)
· Recommended WF
· Option 1.
GTW discussion on August 19th
Issue 1-2: LA requirements applicability for downlink
· Proposals
· Option 1: all RF requirements for LA 1-C also applies for repeater with declared output power less than LA rated maximum power. And emphasize above agreements in the spec as in 2212309 (CMCC)
· Discussion: 
· NEC: We think Note is not needed. 
· ZTE: We support the proposal from CMCC.
· CMCC: We prefer to keep the note to ensure the requirements applicable for Femoto cell Repeater with lower power. 
· Ericsson: We think the note still helpful. 
· Nokia: We are fine to change the repeater specification and shall we make clear understanding the changes to repeater specification has no linkage to BS TS 38.104 specification. 
· Agreement: update the repeater spec as below
“Local Area repeaters are characterised by requirements derived from Pico Cell scenarios with a repeater to UE minimum distance along the ground equal to 2 m and/or from Femto Cell scenarios.
Note: The requirements in this specification for LA 1-C repeaters apply to repeaters with declared output power less than or equal to the LA rated output power limits as in table 6.2.1-1.”
Companies views’ collection for 1st round 
Open issues 
Sub topic 1-1 
	Company
	Comments

	CMCC
	Option 1 is OK

	Nokia, Nokia Shanghai Bell
	OK with option 1.

	ZTE
	Support it

	Ericsson
	OK with option 1

	NEC
	Ok with option 1.



Sub topic 1-2 
	Company
	Comments

	CMCC
	Option 1 is preferred. We will deploy repeater with less output power compared with LA repeater, to make current 1-C repeater requirements also apply for such lower power repeater, we suggest to approve option 1. The detailed CR is 2212309.

	Nokia, Nokia Shanghai Bell
	OK with option 1.

	ZTE
	OK with option 1.

	Ericsson
	We agree with the principle of clarifying that repeaters intended home and other low power deployment scenarios and with lower power than LA can be based on the LA requirements. We propose a slight change to the note to mention the deployment scenarios, to make the point that it is not just lower power that is covered but also the home deployment scenario.

Note: The requirements in this specification for LA 1-C repeaters also apply to 1-C repeaters that are intended for home or similar deployment scenarios and have declared output power less than the LA rated output power limits as in table 6.2.1-1

	CMCC
	Thank Ericsson for the update. Changed version is OK for us. 

	NEC
	We do not feel comfortable to emphasize it in the spec as in 2212309. It is not a special case that rated output power is less than the maximum power allowed for the class. Why do we need a note for repeater type 1-C, Local area. It would give a wrong impression that it does not apply to Wide Area repeater, for example.

	CMCC2
	To NEC.
The purpose is to include home class or equivalent low power repeater into the spec. as analyzed into R4-2212311, it seems all the RF requirements for LA BS also apply for home BS. Considering most repeater requirements also inherited from BS spec, so we guess 1-C LA repeater requirements also applies for home BS station. If all other requirements are the same, there is no need to explicitly define a new class, e.g. home class into the spec. that’s the reason why we want to reuse LA to cover home class or equivalent low power class. 
After updating the spec as proposed by Ericsson with emphasize “home or similar deployment scenario”, there is no confusing again.

	NEC
	To CMCC.
We guess we understand your intention. However, we are not comfortable with Ericsson text because it seems conflicting with the definition of the Local Area repeaters. How about modifying the definition of LA repeaters as below instead of adding a note?
 Local Area repeaters are characterised by requirements derived from Pico Cell scenarios with a repeater to UE minimum distance along the ground equal to 2 m and/or Femto Cell scenarios.



CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2212309
all RF requirements for LA 1-C also applies for repeater with declared output power less than LA rated maximum power
	Company B:
Nokia: Text of note should be modified, as now it is not in the same format as in the whole spec:  "Note: The requirements in this specification for LA repeater type 1-C r apply to repeater type 1-C with declared output power less than LA rated output power limits as in table 6.2.1-1."
Ericsson: See comment to 1-2 above; we propose an update to the note
NEC: See comment for sub topic 1-2.

	R4-2213713
introduce the licensed band 6425-7125MHz into the repeater spec
	CMCC: this CR is OK for us
NEC: Ok for us.



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
	It seems all companies support option 1.
Tentative agreement:
define the repeater in band n104 since the existing requirement defined in TS 38.106 is not applicable for it.

	Sub-topic #1-2
	After the discussion on Friday GTW, we have following agreements. Corresponding CR will be revised based on following agreements.
· Agreement: update the repeater spec as below
“Local Area repeaters are characterised by requirements derived from Pico Cell scenarios with a repeater to UE minimum distance along the ground equal to 2 m and/or from Femto Cell scenarios.
Note: The requirements in this specification for LA 1-C repeaters apply to repeaters with declared output power less than or equal to the LA rated output power limits as in table 6.2.1-1.”



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  

	
	

	
	



Discussion on 2nd round (if applicable)

1 Topic #2:	Conductive RF core requirement maintenance
1.1 Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2212260
	NEC
	Proposal 1
Nominal channel bandwidth is defined as min(100 MHz, BWpassband) for repeater type 1-C. If this bandwidth is not defined for BS channel bandwidth for the operating band, nominal channel bandwidth shall be defined as the widest channel bandwidth for the operating band which is narrower than BWpassband.
Proposal 2
Nominal channel bandwidth is defined as min(400 MHz, BWpassband) for repeater type 2-O. If this bandwidth is not defined for BS channel bandwidth for the operating band, nominal channel bandwidth shall be defined as the widest channel bandwidth for the operating band which is narrower than BWpassband.
Proposal 3
ACLR limit tables shall be updated considering the modified nominal channel bandwidth.
Proposal 4
Symbol BWNominal shall be introduce for nominal channel bandwidth.

	R4-2212261
	NEC
	CR to 38.106: NR repeater ACLR requirements

	R4-2212262
	NEC
	CR to 38.106: NR repeater ACRR requirements

	R4-2212263
	NEC
	CR to 38.106: NR repeater receiver spurious emissions requirements

	R4-2212264
	NEC
	CR to 38.106: Removal of unlicensed bands for NR repeaters

	R4-2212308
	CMCC
	Draft CR for 38.106: delete bracket and add declaration of location requirement for1-C LA repeater

	R4-2212631
	Ericsson
	CR to 38.106: Correction of LA ACLR requirements

	R4-2213980
	Nokia, Nokia Shanghai Bell
	CR to TS 38.106 with updates and corrections for conductive part



1.2 Open issues summary
Agenda 9.5.2
1.2.1 Sub-topic 2-1 normal channel bandwidth
Issue 2-1: normal channel bandwidth
Background information: Nominal channel bandwidth is defined as min(100 MHz, BWpassband) for repeater type 1-C. and min(400 MHz, BWpassband) for repeater type 2-O
· Proposals
· Option 1: If this bandwidth is not defined for BS channel bandwidth for the operating band, nominal channel bandwidth shall be defined as the widest channel bandwidth for the operating band which is narrower than BWpassband. (NEC)
· Recommended WF
· Option 1. 
· Note: if option 1 is approved, ACLR requirements should be updated accordingly as in R4-2212261. ACRR requirements should be updated accordingly as in R4-2212262.
1.3 Companies views’ collection for 1st round 
1.3.1 Open issues 
Sub topic 2-1 
	Company
	Comments

	CMCC
	Option 1 is OK for us to facilitate testing.

	Nokia, Nokia Shanghai Bell
	OK with option 1. 

	Ericsson
	OK



1.3.2 CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2212261
Update ACLR due to update of normal CBW definition
	CMCC: this CR is OK for us
Nokia: OK with CR
ZTE: it’ okay for us.

Company B:

	R4-2212262
Update ACRR due to update of normal CBW definition
	CMCC: this CR is OK for us
Nokia: OK with CR
ZTE: this note might be not correct,  narrow than pass band BW/2?  WHY
	If min{100 MHz, passband BW} is not defined for BS channel bandwidth for the operating band, {the widest channel bandwidth for the operating band which is narrower than passband BW}/2 shall be used
NEC: To ZTE, if min{100 MHz, passband BW} is not defined for BS channel bandwidth we should use {the widest channel bandwidth for the operating band which is narrower than passband BW}as nominal channel bandwidth to get BWconfig for filter bandwidth. Channel offset of the assumed adjacent channel from the passband edge should be the half of it. Could you explain your concern in more detail?
Company B:

	R4-2212263
receiver spurious emissions
	CMCC: this CR is OK for us, deleting 12.75-26GHz frequency range is reasonable since 5th harmonic of certain bands (e.g. n104) will be larger than 26GHz and we doesn’t consider unlicensed band.
ZTE: for licensed 6GHz band , we still need this NOTE and please keep 12.75-26GHz frequency
Company B:

	R4-2212264
Remove all unlicensed band related description
	CMCC: this CR is OK for us
Nokia: OK with CR
ZTE: Okay for it.
Company B:

	R4-2212308
LA co-location requirements are not mandatory and delete square bracket
	CMCC: this CR is OK for us. 
Nokia: General ok, but CR should use term "for repeaters type 1-C" like is already used in the whole spec, otherwise this is some new term.
ZTE: okay for us.
NEC: Removing square brackets is ok. But concern on adding “The co-location xxx requirements are not mandatory for LA 1-C repeaters”. We think co-location requirements are not mandatory for any repeater class or for any repeater type. They are applied only when co-located. Is it proposed that co-location requirements may not be applied to co-located repeaters??
CMCC2: to NEC, for LA, we try to also cover home scenario as proposed by Ericsson. For home class, there is no possibility for co-located requirements. that’s why we want to emphasize such co-location requirement is not applicable for 1-C.
NEC: Just say “co-location requirements are not mandatory for LA 1-C repeaters” sounds like “there are no co-location requirements for LA 1-C repeaters”. Conditions when requirements are applied/not applied shall be mentioned, at least.
Company B:

	R4-2212631
Correction of LA ACLR requirements
	CMCC: Only when UL output power is less than 12dBm/20MHz, absolute ACLR applies. We assume no repeater’s output power is such small. So no UL LA absolute ACLR requirement is considered. 
We agree to add table 6.5.2.2-3a for non-contiguous relative ACLR for LA UL. There is a typo as below in this CR.
For repeater type 1-C, for DL (all repeater classes), and for UL for WA class, either the ACLR (CACLR) absolute minimum requirements in table 6.5.2.2-2, 6.5.2.2-5 or else the relevant the ACLR (CACLR) limits in table 6.5.2.2-1, 6.5.2.2-3 or 6.5.2.2-4, whichever is less stringent, shall apply for each antenna connector. For UL for LA class, the ACLR (CACLR) limits in table 6.5.2.2-1a, 6.5.2.2-3a or 6.5.2.2-4a shall apply.

	R4-2213980
introduce correction in general clauses and conducted part of specification.
	CMCC: this CR is OK for us
NEC: Concern on the reference clause. Reference numbers shall be kept and voided.
Company B:



1.4 Summary for 1st round 
1.4.1 Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	[bookmark: _Hlk93516642]
	Status summary 

	Sub-topic #2-1
	All companies support option 1.
Tentative agreements:
If this bandwidth is not defined for BS channel bandwidth for the operating band, nominal channel bandwidth shall be defined as the widest channel bandwidth for the operating band which is narrower than BWpassband.




1.4.2 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”



1.5 Discussion on 2nd round (if applicable)


2 Topic #3:	Radiated RF core requirement maintenance
2.1 Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2212310
	CMCC
	Draft CR for 38.106: delete bracket for radiated related requirements

	R4-2212632
	Ericsson
	CR to 38.106: Correction of LA ACLR requirements

	R4-2213981
	Nokia, Nokia Shanghai Bell
	CR to TS 38.106 with updates and corrections for radiated part



2.2 Open issues summary
Agenda 9.5.3. 
2.2.1 Sub-topic 3-1 FR2 LA UL absolute ACLR/CACLR
Issue 3-1: whether to define FR2 LA UL absolute ACLR/CACLR limit.
· Proposals
· Option 1: no. 
· Option 2: yes, the same as LA DL, i.e. -20dBm/MHz

· Recommended WF
· [bookmark: _Hlk95937084]TBD.

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

	CMCC
	It seems there is no need for such requirements. absolute ACLR applies only when UL output power is less than -4dBm/MHz=16dBm/100MHz, we are afraid such output power is so small that no repeater will use this value. 

	Ericsson
	CMCC have a good explanation and it is OK for us to keep with no absolute limit for LA.


.
2.3.2 CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2212310
delete bracket for radiated related requirements
	CMCC: in last meeting, it is approved that if no further comment is received, we could remove the square bracket for scaling factor X in TRP output power limits. If no further comments after 1st round discussion, we will delete square bracket.
Nokia: OK with CR
ZTE: okay with CR
NEC: Ok with CR.

	R4-2212632
Correction of LA ACLR requirements
	CMCC: this CR is OK for us
Nokia: OK with CR
ZTE: OK with CR


	R4-2213981
	CMCC: this CR is OK for us
ZTE: okay for it.




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

	Sub-topic #3-1
	All companies support option 1.
Tentative agreements:
No absolute ACLR/CACLR limit for FR2 LA UL.



2.4.2 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”



2.5 Discussion on 2nd round (if applicable)

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

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

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

	R4-2212309
	
	Draft CR for 38.106: add requirements applicability for LA 1-C repeater
	CMCC
	revised
	

	R4-2213712
	
	Further discussion on the supported bands for NR repeater
	ZTE Corporation
	noted
	

	R4-2213713
	
	Draft CR to TS38.106:  the introduction of band n104
	ZTE Corporation
	Agreeable
	

	R4-2212260
	
	Discussion onNR repeater ACLR requireents
	NEC
	noted
	

	R4-2212261
	
	CR to 38.106: NR repeater ACLR requirements
	NEC
	Agreeable
	

	R4-2212262
	
	CR to 38.106: NR repeater ACRR requirements
	NEC
	Wait for more discussion in 2nd round.
	It seems ZTE has some comment on this CR but NEC doesn’t get the point of ZTE’s comment.

	R4-2212263
	
	CR to 38.106: NR repeater receiver spurious emissions requirements
	NEC
	revised
	12.75-26GHz should be kept for n104

	R4-2212264
	
	CR to 38.106: Removal of unlicensed bands for NR repeaters
	NEC
	Agreeable
	

	R4-2212308
	
	Draft CR for 38.106: delete bracket and add declaration of location requirement for1-C LA repeater
	CMCC
	revised
	Refining the wording of “co-location is not mandatory for LA”
Updating non-contiguous related description in 4.6
Add inside passband OBUE requirements

	R4-2212631
	
	CR to 38.106: Correction of LA ACLR requirements
	Ericsson
	revised
	A typo should be updated.

	R4-2213980
	
	CR to TS 38.106 with updates and corrections for conductive part
	Nokia, Nokia Shanghai Bell
	revised
	if we delete  some references, remaining reference should be renumbered. otherwise, such reference number should be kept and component voided.

	R4-2212310
	
	Draft CR for 38.106: delete bracket for radiated related requirements
	CMCC
	Agreeable
	

	R4-2212632
	
	CR to 38.106: Correction of LA ACLR requirements
	Ericsson
	Agreeable
	

	R4-2213981
	
	CR to TS 38.106 with updates and corrections for radiated part
	Nokia, Nokia Shanghai Bell
	Agreeable 
	



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 
Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2212309
	R4-2214767
	Draft CR for 38.106: add requirements applicability for LA 1-C repeater
	CMCC
	Endorsement
	

	R4-2213712
	
	Further discussion on the supported bands for NR repeater
	ZTE Corporation
	Noted
	

	R4-2213713
	
	Draft CR to TS38.106:  the introduction of band n104
	ZTE Corporation
	Endorsement
	

	R4-2212260
	
	Discussion onNR repeater ACLR requireents
	NEC
	Noted
	

	R4-2212261
	
	CR to 38.106: NR repeater ACLR requirements
	NEC
	Endorsement
	

	R4-2212262
	
	CR to 38.106: NR repeater ACRR requirements
	NEC
	Noted
	

	R4-2212263
	R4-2214529
	CR to 38.106: NR repeater receiver spurious emissions requirements
	NEC
	Endorsement
	

	R4-2212264
	
	CR to 38.106: Removal of unlicensed bands for NR repeaters
	NEC
	Endorsement
	

	R4-2212308
	R4-2214766
	Draft CR for 38.106: delete bracket and add declaration of location requirement for1-C LA repeater
	CMCC
	Endorsement
	

	R4-2212631
	R4-2214532
	CR to 38.106: Correction of LA ACLR requirements
	Ericsson
	Endorsement
	

	R4-2213980
	R4-2214555
	CR to TS 38.106 with updates and corrections for conductive part
	Nokia, Nokia Shanghai Bell
	Endorsement
	

	R4-2212310
	
	Draft CR for 38.106: delete bracket for radiated related requirements
	CMCC
	Endorsement
	

	R4-2212632
	
	CR to 38.106: Correction of LA ACLR requirements
	Ericsson
	Endorsement
	

	R4-2213981
	
	CR to TS 38.106 with updates and corrections for radiated part
	Nokia, Nokia Shanghai Bell
	Endorsement
	




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

	Nokia
	Bartlomiej Golebiowski
	Bartlomiej.golebiowski@nokia.com

	NEC
	Tetsu Ikeda
	tetsu.ikeda@nec.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)
