[bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting # 101-bis-e												R4-2202959
Electronic Meeting, 17 – 25 January, 2022

Agenda item:			6.5.3
Source:	Huawei (company name)
Title:	Email discussion summary for [101-bis-e][303] NR_Repeater_RF_Part2
Document for:	Information
Introduction
This topic is spit into 3 sub topics as per the agenda
a) Tx power
b) Radiated emissions
c) Other RF
There are a number of papers which deal with topics from b and c, in these cases the papers are listed in both topics with the appropriate observations/proposals for that topic only, in the T-doc number section it is highlighted which part of the paper the observations/proposal are from (i.e. 1st half/2nd half).
In each sub-topic area there is a TP for the TS, this is listed in the TP comments collection sub-clause of each topic (rather than grouping all the TP’s together) as in most cases there are still technical issues open.
Topic #1: Tx Power
There are a few remaining issues related to Tx power, most importantly the coverage range and any potential limitations on that range.
Note R4-212201932 in topic [301] deals with how the OTA declarations are handled.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2201462
	ZTE
	Proposal 1: minimum gain or coverage could be part of declaration for conformance testing. 
Proposal 2: the spurious emission requirement and EVM requirement should also been tested under the ALC mode;

	R4-2201659
	Nokia
	Observation 1: It cannot be assured without doing a proper analysis whether the UL beamwidth of the repeater is the dominant factor that would cause inter-operator interference.
Observation 2: In case of IAB, the selection of antenna parameters (e.g., array spacing, element gain, and element beamwidth, etc.) has been carefully selected to do the coexistence simulations. But in case of repeaters, there has been no such discussion, and arbitrary parameter selection is not a logical approach.
Observation 3: The beamwidth of the backhaul beam impacts the level of self-interference experienced by the repeater itself.
Proposal 1: It may not be possible to select a value for the beamwidth of the repeater antennas without proper analysis.  This analysis may consist of inter-operator interference as well as the self-interference. Therefore, we propose to not to select nor specify values for such parameters, for e.g., antenna gain or beamwidth limit, at this stage.
Proposal 2: It should be left for the operators to handle the coexistence issues (may be case by case basis. Add informative note in specification for example “Co-existence is not covered by the 3GPP specifications” when UL output power unlimited. 
Proposal 3: Similar to conducted case, define the output power (maximum input +10dB) to be relative to declared/specified maximum output power. Apply the same tolerance as the tolerance applicable for absolute power levels.

	R4-2201931
	Huawei
	TP to TS 38.106 clause 9.1 and 9.2



Open issues summary
The Tx power issues are split into 2 topics:
· Antennas gain and coverage area
· ALC conditions
Note there is a TP for review on this subject in sub-clause 1.3.2.
Sub-topic 1-1 – Minimum antenna gain / coverage area
The antenna gain was to be further discussed with the option to specify maximum/minimum beam widths.
Issue 1-1-1: Antenna gain
· Proposals
· Option 1: Do not specify antenna gain or coverage restrictions, declare the coverage/gain
· Option 2: TBA
· Recommended WF
· Option 1
Issue 1-1-2: Co-existence informative note
· Proposals
· Option 1: It should be left for the operators to handle the coexistence issues (may be case by case basis. Add informative note in specification for example “Co-existence is not covered by the 3GPP specifications” when UL output power unlimited.
· Recommended WF
· 
Sub-topic 1-2 – Output power / ALC
It has been agreed the conducted ALC condition is +10dB additional input power and that output requirements are valid over nominal and ALC conditions. This topic clears up similar issues for the radiated requirements.
Issue 1-2-1: ALC condition
· Proposals
· Option 1: Similar to conducted case, define the output power (maximum input +10dB) to be relative to declared/specified maximum output power. Apply the same tolerance as the tolerance applicable for absolute power levels
· Recommended WF
· Option1
Issue 1-2-2: spurious emissions under ALC
· Proposals
· Option 1: the spurious emission requirement and EVM requirement should also been tested under the ALC mode;
· Recommended WF
· Option 1
Companies views’ collection for 1st round 
Open issues 
Sub topic 1-1 – Minimum antenna gain / coverage area
	Company
	Comments

	Ericsson
	Issue 1-1-1: Antenna gain
It is OK to not specify or declare but have a note. For the FR1 discussion, we have noted a general concern on not specifying requirements in RAN4, but instead relaying on inter-operator co-planning, but this can be treated as a special case.
Issue 1-1-2: Co-existence informative note
The note should be co-ordinated with the note for FR1.

	CMCC
	Issue 1-1-1: Antenna gain
Option 1 is OK for us
Issue 1-1-2: Co-existence informative note
We could reuse the same recommendation as in FR1 and I just list it as below for information.
“In terms of UL Wide Area class repeaters, there were no co-existence study in 3GPP. Therefore, when UL Wide Area class repeaters will be used, it needs to consider to avoid inter-operator interference. It’s left to deploying operators how to avoid interference for UL Wide Area class repeaters. Candidate solutions include planned deployment, potential antenna gain limit or UL beam width limit.”

	Nokia Nokia Shanghai Bell
	Issue 1-1-1: Antenna gain:
We support option 1.
Issue 1-1-2: Co-existence informative note
We support option 1.

	QCOM
	Issue 1-1-1: Antenna gain
WF is ok

	ZTE
	Issue 1-1-1: Antenna gain:
 support option 1.
Issue 1-1-2: Co-existence informative note
Fine with option 1.

	NEC
	Issue 1-1-1: We are fine with option 1.
Issue 1-1-2: We are fine with option 1. 

	CATT
	Issue 1-1-1: Antenna gain
Ok with the WF.
Issue 1-1-2: Co-existence informative note
Ok with option 1.


	Docomo
	Issue 1-1-1: Antenna gain
We support Option 1.
Issue 1-1-2: Co-existence informative note
We support Option 1. The same note should be added as the note for FR1.


 
Sub topic 1-2 – Output power / ALC
	Company
	Comments

	Ericsson
	Issue 1-2-1: ALC condition
Option 1 is OK.
Issue 1-2-2: spurious emissions under ALC
The same set of core requirements should be applicable under ALC as for FR1. For testing, this is a discussion for the conformance phase; in principle all should be tested, but in some cases if a requirement is tested under ALC it may be Ok to skip testing under normal condition.

	CMCC
	Issue 1-2-1: ALC condition
Option 1 is OK.
Issue 1-2-2: spurious emissions under ALC
Share the same view with Ericsson, if they are tested in ALC mode, they should be skipped for normal testing.

	Nokia, Nokia Shanghai Bell
	Issue 1-2-1: ALC condition
We support option 1. 
Issue 1-2-2: spurious emissions under ALC
We agree for EVM. For spurious emissions, would it be sufficient to test spurious emissions only under ALC mode? Especially for OTA spurious emissions is a very time consuming test.

	QCOM
	Issue 1-2-1: ALC condition WF is ok

	ZTE
	Issue 1-2-1:  
we are fine with option 1, not sure whether for uplink, we will have specified maximum output power since for downlink, it should be up to declaration.
Issue 1-2-2:  
we are fine with option 1


	NEC
	Issue 1-1-1: We are fine with option 1.
Issue 1-1-2: We are fine with option 1. 

	CATT
	Issue 1-2-1: ALC condition
Issue 1-2-2: spurious emissions under ALC
Both can follow the agreement in FR1.


	Docomo
	Issue 1-2-1: ALC condition
We are OK with Option 1.
Issue 1-2-2: spurious emissions under ALC
We follow the agreement in FR1.


 

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

	R4-2201931
	Company A Nokia: OK, general comments to all TPs - some alignment on capital Repeater or not need to be done, but rather this would we work for spec Editor.

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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

	Sub-topic #1-1-1
	Tentative agreements: Do not specify antenna gain or coverage restrictions, declare the coverage/gain
Candidate options:
Recommendations for 2nd round: Capture the agreement in WF, further discuss possible note as suggested by Ericsson

	Sub-topic #1-1-2
	Tentative agreements: Option to add note is agreed, note should be aligned with the one discussed for FR1 (probably same note will cover both)
Candidate options:
Recommendations for 2nd round:  Capture agreement in WF, work in note in conducted topic [302]

	Sub-topic #1-2-1
	Tentative agreements: o	Option 1: Similar to conducted case, define the output power (maximum input +10dB) to be relative to declared/specified maximum output power. Apply the same tolerance as the tolerance applicable for absolute power levels
Candidate options:
Recommendations for 2nd round: capture note in WF, possibly implement in TP.

	Sub-topic #1-2-2
	Tentative agreements:
Candidate options:
Recommendations for 2nd round: In principle the core requirement is agreed to be valid under ALC condition. Conformance issues can wait to conformance work. FR2 can probably follow the decision for FR1.




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  

	R4-2201931
	Comment on use of capitol R in Repeater – possibly can be cleared up by editor. 
No other comments so leave open to collect any further comments in 2nd round.



Discussion on 2nd round (if applicable)


Topic #2: Radiated Emissions
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2200824
	CMCC
	Proposal 1: for repeater UL with power limit, it’s also suggested to reuse the same ACLR as gNB spec. i.e. 28dBc for 24.25-33.4GHz and 26dBc for 37-52.6GHz.
Proposal 2: CACLR requirement for repeater is also applicable for multi-operation band cases.
Proposal 3: NR repeater could reuse the same exceptions for CACLR application range as in gNB spec for both DL and UL by replacing RF bandwidth and sub-block with repeater passband bandwidth.
Proposal 4: it’s suggested to reuse the same OBUE requirements as gNB for repeater UL.
Proposal 5: we don’t need to define inside passband OBUE requirements for both UL and DL if we test EVM with all the carriers in the passband transmitting simultaneously.
Proposal 6: inside passband OBUE is much larger than NF and it can’t be equivalently reflect NF characteristics of repeater.

	R4-2201463
	ZTE
	Proposal 1: to reuse UE SEM requirements for local area repeater;
Proposal 2: to define the OBUE requirement with pass-band if there are any empty carriers within it.

	R4-2201531
(1st half)
	Ericsson
	Proposal 1: Adopt the BS OBUE requirement for FR2 uplink

	R4-2201662
	Nokia
	Proposal 1: At least OBUE requirements are specified inside passband, to be met within resource blocks which are not allocated.
Proposal 2: UE in-band emission requirements are adapted to be used for repeaters.  
Proposal 3: Take requirements shown in Table 2 as starting point for repeater emission requirements within passband.
Observation 1: The formula in Table 2 can be used to derive a single absolute maximum power limit to be used.
Proposal 4: RAN4 needs to set requirements guaranteeing that additional UL emission requirements are met.
Proposal 5: Additional emissions requirements are defined as regional requirements without any corresponding NS-signalling for repeaters.
Proposal 6: MPR and A-MPR is not defined for repeaters.
Proposal 7: No separate output power declarations are allowed based on emission requirements. 
Proposal 8: RAN4 to discuss whether to replace channel bandwidth and/or contiguous transmission bandwidth with passband bandwidth or define a nominal channel bandwidth which is used to define repeater ACLR/CACLR and OBUE requirements.
Proposal 9: RAN4 to confirm whether same OBUE and absolute ACLR requirements apply for both DL and UL

	R4-2201936
(1st half)
	Huawei
	Observation 1: Passband OBUE is not needed in DL
Observation 2: Protection of a low power channel inside the pass band in the UL may be required.

	R4-2201937
	Huawei
	The ACRR requirement should follow the FR1 approach, for UL the UE requirement + 3dB is sufficient.
For DL the sum of the ACLR and ACRR should meet the BS ACLR requirement.

	R4-2200094
	CATT
	Proposal 1: [15-20] dB DL ACRR is the requirement for the FR2 repeater with corresponding to the pass band bandwidth. TRP is used as the metric. The detail requirement can be defined similar with Table 1. {mod: see paper for table}
Proposal 2: UL ACRR requirement is defined the same as DL ACRR.

	R4-2201663
(2nd half)
	Nokia
	Observation 3: Reasonable selection for separation distance and antenna configurations needs to be done when deriving the OOB gain requirement.
Proposal 3: Take full antenna gain into account when deriving OOB gain requirement.
Proposal 4: Sufficiently large frequency offsets need to be set before tightening of the OOB gain requirement in FR2.
Proposal 5: Consider using mask in table 6 for discussion for OOB gain in FR2-1.
able 6: Proposed OOB gain for FR2-1
	Frequency offset, f_offset_CW
	Maximum gain

	0,2  f_offset_CW < f_offset_CW
	55 dB


Observation 4: Proposal 5 does not take into account other signal sources than donor BS and therefore there is a risk that the requirements are not stringent enough.
Observation 5: There is a risk that requiring gain reduction within a several hundred MHz from passband edge will not be feasible from implementation perspective.
Proposal 6: RAN4 to consider whether OOB gain requirement is needed for UL

	R4-2200820
	CMCC
	Observation 1: OOB gain in UTRA repeater spec is determined by IF filter’s characteristics considering the situation of technology at that time in 2000 year.
Observation 2: OOB gain in E-UTRA repeater spec reuse the same limit as UTRA spec but updating frequency offset from channel edge because OOB gain use CW signals for testing.
Observation 3: OOB gain is derived based on the criteria that victim UE’s ACS is the determined factor and the effect of OOB gain is negligible.
Proposal 1: the OOB gain for FR2 DL is determined by filter characteristics and vendors are invited to provide filter characteristics to help determine OOB gain for FR2.
Proposal 2: no OOB gain requirement for FR2 UL.
Proposal 3: no ACRR requirements for FR2 NR repeater.

	R4-2201530
(2nd half)
	Ericsson
	Proposal 3: Set ACRR equal to ACLR for FR2
Proposal 4: Assume that the ACRR is the same for all input and output directions, and so ACRR can be defined as a directional requirement with a single input and single output direction.
Proposal 5. ACLR and ACRR are tested separately for FR2
Proposal 6: Out of band gain requirement is 60dB for the 1st [X] MHz of the passband and then 45dB further out.
Proposal 7: Define the OOB gain requirement with a single input direction and a single output direction.

	R4-2201464
(2nd half)
	ZTE 
	Proposal 4: agree on out of band gain requirement together with ACRR due to its relationship in nature;

	R4-2201655
	Nokia
	TP to TS 38.106 clause 7.5 Unwanted emissions radiated



Open issues summary
The following topics are addressed in this section.
· ACLR
· OBUE
· Additional emissions
· OOB gain
· ACRR
Note there is a TP to review on this subject in section 2.3.2
Sub-topic 2-1 - ACLR
Issue 2-1-1: ACLR
· Proposals
· Option 1: for repeater UL with power limit, it’s also suggested to reuse the same ACLR as gNB spec (i.e. 28/26dBc)
· Option 2: [15-20] dB DL ACRR is the requirement for the FR2 repeater with corresponding to the pass band bandwidth.
· Recommended WF
· TBA
Issue 2-1-2: CACLR
Note proposal are not mutually exclusive, please give opinions on each
· Proposals
· Option 1: CACLR requirement for repeater is also applicable for multi-operation band cases.
· Option 2: NR repeater could reuse the same exceptions for CACLR application range as in gNB spec for both DL and UL by replacing RF bandwidth and sub-block with repeater passband bandwidth.
· Option 3: RAN4 to discuss whether to replace channel bandwidth and/or contiguous transmission bandwidth with passband bandwidth or define a nominal channel bandwidth which is used to define repeater ACLR/CACLR and OBUE requirements.

· Recommended WF
· TBA

Sub-topic 2-2 - OBUE
There are a number of issues related to OBUE. The discussion for in-band and out of band OBUE are somewhat separate and some aspects of OBUE have been linked to other parameters such as Noise figure and EVM. It is attempted to split the subjects appropriately but please double check with the other topics.
Proposals for OBUE values seem to be applicable to both outside and inside the pass band so the level is separated from the inside passband issue.
Issue 2-2-1: Inside passband OBUE
Option 3 and 4 appear similar but option 3 mentions carriers and option 4 resource blocks
· Proposals
· Option 1: we don’t need to define inside passband OBUE requirements for both UL and DL
·  if we test EVM with all the carriers in the passband transmitting simultaneously.
· Option 2: Passband OBUE is not needed in DL
· Option 3: to define the OBUE requirement with pass-band if there are any empty carriers within it.
· Option 4: At least OBUE requirements are specified inside passband, to be met within resource blocks which are not allocated.
· Recommended WF
· TBA
Issue 2-2-2: OBUE level in UL
It is already agreed that 
· In the DL apply the BS OBUE requirement for repeaters outside the passband
· In the UL BS OBUE applies for UL class with no power limit (wide area UL transmission) outside the passband
So this topic is for the local area (power limited) UL repeater 
· Proposals
· Option 1: it’s suggested to reuse the same OBUE requirements as gNB for repeater UL.
· Option 2: to reuse UE SEM requirements for local area repeater;
· Recommended WF
· TBA
Sub-topic 2-3 – Additional emissions
Issue 2-3-1: Additional emissions
A number of proposals are made on the issue of additional emission requirements, these are not mutually exclusive and are listed as options to discuss.
· Proposals
· Option 1: RAN4 needs to set requirements guaranteeing that additional UL emission requirements are met.
· Option 2: Additional emissions requirements are defined as regional requirements without any corresponding NS-signalling for repeaters.
· Option 3: MPR and A-MPR is not defined for repeaters.
· Option 4: No separate output power declarations are allowed based on emission requirements. 
· Recommended WF
· TBA

Sub-topic 2-4 – OOB gain
Issue 2-4-1: Background agreements for OOB gain
Papers list some background fundamentals which may be agreed before deciding the OB gain figures, These are not mutually exclusive and are listed as options below so they can be disused.
· Proposals
· Option 1: Reasonable selection for separation distance and antenna configurations needs to be done when deriving the OOB gain requirement.
· Option 2: Take full antenna gain into account when deriving OOB gain requirement.
· Option 3: Sufficiently large frequency offsets need to be set before tightening of the OOB gain requirement in FR2.
· Option 4: the OOB gain for FR2 DL is determined by filter characteristics and vendors are invited to provide filter characteristics to help determine OOB gain for FR2.
· Option 5: Define the OOB gain requirement with a single input direction and a single output direction.
· Recommended WF
· TBA
Issue 2-4-2: OOB gain value
· Proposals
· Option 1: Consider using mask in table 6 for discussion for OOB gain in FR2-1.
Table 6: Proposed OOB gain for FR2-1
	Frequency offset, f_offset_CW
	Maximum gain

	0,2  f_offset_CW < f_offset_CW
	55 dB


· 
· Recommended WF
· TBA
Issue 2-4-3: OOB gain UL
· Proposals
· Option 1: RAN4 to consider whether OOB gain requirement is needed for UL
· Option 2: no OOB gain requirement for FR2 UL
· Recommended WF
· TBA
Sub-topic 2-5 – ACRR
Issue 2-5-1: ACRR and ACLR
A number of proposals are made on the issue of additional emission requirements, these are not mutually exclusive and are listed as options to discuss.
· Proposals
· Option 1: For DL the sum of the ACLR and ACRR should meet the BS ACLR requirement.
· Option 2: UL ACRR requirement is defined the same as DL ACRR.
· Option 3: ACLR and ACRR are tested separately for FR2
· Option 4: no ACRR requirements for FR2 NR repeater.
· Recommended WF
· TBA

Issue 2-5-2: DL ACRR value
· Proposals
· Option 1: [15-20] dB DL ACRR is the requirement for the FR2 repeater with corresponding to the pass band bandwidth..
· Option 2: for UL the UE requirement + 3dB is sufficient.
· Option 3: Set ACRR equal to ACLR for FR2
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Sub topic 2-1 - ACLR 
	Company
	Comments

	Ericsson
	Issue 2-1-1: ACLR
We agree with option 1.
For option 2, this seems to be about ACRR not ACLR. We think that the ACRR should be assumed to be the same level as ACLR unless there is conclusive evidence to support otherwise.
Issue 2-1-2: CACLR
For option 1, multi-band is not supported in FR2 yet.
For option 2, for intra-band non-contiguous multi-carrier operation the option is OK.
For option 3, we agree it is better to assume a nominal channel bandwidth. How about 50MHz ? or max (passband bandwidth, 50MHz)

	CMCC
	Issue 2-1-1: ACLR
Option 1 is OK for us.
Issue 2-1-2: CACLR
For option 1, since multi-band is not supported in FR2 yet, it’s better not consider multi-band scenario for FR2 repeater.
For option 2 is OK for us.
For option 3, max (passband bandwidth, 50MHz) is OK for us.

	Nokia, Nokia Shanghai Bell
	Issue 2-1-1: ACLR We can accept to use the same ACLR as gNB spec, though UE ACLR should be sufficient.  Is the ACRR option misplaced?
Issue 2-1-2: CACLR: Option 2

	QCOM
	Issue 2-1-1 Option 1

	ZTE
	Issue 2-1-1: 
We are fine with option 1, however it seems that not consistent with FR1 UL with power limit.
Issue 2-1-2: 
For FR2 BS, there are no multi-band operation yet, therefore it is not urgent issues, for non-contiguous case, it should be okay.



	NEC
	Issue 2-1-1: We are fine with option 1.

	CATT
	Issue 2-1-1: ACLR
Option 1. Option 2 is from our contribution and it’s for ACRR not ACLR.
Issue 2-1-2: CACLR
Option 2.

	Docomo
	Issue 2-1-1: ACLR
We are fine with Option 1.


 
Sub topic 2-2 - OBUE
	Company
	Comments

	Ericsson
	Issue 2-2-1: Inside passband OBUE
We don’t have a strong view. We not that inside passband OBUE does not test the same thing as EVM at low power. If the aim is to avoid interference to other nodes, absolute ACLR may be a better requirement than OBUE.
Issue 2-2-2: OBUE level in UL

	CMCC
	Issue 2-2-1: Inside passband OBUE
We are also OK to define absolute ACLR instead of inside passband OBUE for the empty carriers for DL. For UL to avoid the interference from repeater to gNB for signals directly from UE, in-band emission is preferred instead.
Issue 2-2-2: OBUE level in UL
Reuse the same gNB LA OBUE for LA UL

	Nokia, Nokia, Shanghai Bell
	Issue 2-2-1: Inside passband OBUE
This is related to issue 3-2-1. We think option 3 or option 4 could be worked further on to replace the low-power EVM.
Issue 2-2-2: OBUE level in UL
It would be more straightforward to apply BS OBUE. UE SEM does not cover the full operating band and therefore many requirements (e.g. the frequency where spurious emissions start) would need modifications.

	ZTE
	Issue 2-2-1: Inside passband OBUE
Similar as conducted part, we still think that OBUE requirement within empty carrier should be necessary.  Maybe we are fine with both option 3 and option 4.
Issue 2-2-1: Inside passband OBUE
We are fine with option 1 if ACLR requirement in UL also reuse gNB ACLR requirements;

	CATT
	Issue 2-2-1: Inside passband OBUE
Follow the agreement in FR1.
Issue 2-2-2: OBUE level in UL
Same view as ZTE.


 
Sub topic 2-3 Additional emissions
	Company
	Comments

	Ericsson
	Issue 2-3-1: Additional emissions
Agree with all options.

	CMCC
	Issue 2-3-1: Additional emissions
Agree all options.

	Nokia, Nokia, Shanghai Bell
	Issue 2-3-1: Additional emissions
We think options 3 and 4 are required. For option 1 and 2 we could follow the conclusion in conducted discussion to avoid different treatment in FR1 and FR2.

	QCOM
	2-3-1 Options 1-4 are all ok

	ZTE
	Issue 2-3-1: Additional emissions
Agree with all options.

	NEC
	Issue 2-3-1: We are fine with all options.

	CATT
	Issue 2-3-1: Additional emissions
We think leave it to declaration may be ok. Can follow the agreement in FR1.

	Docomo
	Issue 2-3-1: Additional emissions
We agree with all options. We can follow the agreements in FR1.



Sub topic 2-4 – OOB gain 
	Company
	Comments

	Ericsson
	Issue 2-4-1: Background agreements for OOB gain
Options 1-3: Agree
Option 4: We agree that the filter characteristics should be considered. They are not the only thing to take into account though; it is also important to consider whether the OOB gain level risks to cause interference to other operator’s networks.
Option 5: Agree
Issue 2-4-2: OOB gain value
Regarding option 1, what are the units of f_offset ? Is it fraction of some nominal passband ? We should have some requirement below 0.2 in that case. For above 0.2, it may be better to consider 45dBm.
Issue 2-4-3: OOB gain UL
We should consider that the worst case scenario is one in which the wanted and victim BS are co-located and so the repeater can point it’s beam at both. For this scenario, it seems rather relaxed to have no OOB gain requirement at all. We can consider firstly the DL requirement once we agree that and then discuss whether an UL requirement can or needs to be less stringent.

	CMCC
	Issue 2-4-1: Background agreements for OOB gain
Option 1-5 are supported
Issue 2-4-2: OOB gain value
Vendors are encouraged to show more information for filter’s characteristics.
Issue 2-4-3: OOB gain UL
The RF architecture may be the same for both DL and UL so maybe the same requirement is applicable for both DL and UL. We share the same view with Ericsson that we need to focus on DL at first.

	Nokia, Nokia, Shanghai Bell
	Issue 2-4-1: Background agreements for OOB gain
All the proposals are reasonable but they are just background for defining the actual value and need to be considered in the proposals for the actual OOB gain value.
Issue 2-4-2: OOB gain value
We support option 1. 
Issue 2-4-3: OOB gain UL
We support option 1 to consider whether OOB gain requirement is needed for UL.

	ZTE
	Issue 2-4-1: 
Most of proposals are reasonable, we could further discuss the maximum in-band gain and OOB gain in this meeting.
Issue 2-4-2: 
We need further discuss it , option 1 might be too stringent with close freq offset.
Issue 2-4-3: 
We support the option 1;

	CATT
	In general, we think one of  OOB gain and ACRR being defined may be sufficient especially for FR2.
The requirement can be discussed further with the filter performance provided in this meeting.



Sub topic 2-5 ACRR 
	Company
	Comments

	Ericsson
	Issue 2-5-1: ACRR and ACLR
In case the OOB gain requirement clearly implies that sufficient ACRR will be achieved then we may consider ACRR could be skipped. For now we should discuss what is a good ACRR value. In our view, to avoid causing more interference than a BS, the ACRR should be the same as ACLR.
Issue 2-5-2: DL ACRR value
Option 3 ensures that the repeaters will not cause more degradation than has been analyzed for the BS case.

	CMCC
	Issue 2-5-1: ACRR and ACLR
We support option 1. To Ericsson, if ACRR is the same as ACLR this means the ACLR must be achievable since we has already defined such stringent ACRR requirements. we could test the total effect of ACLR and ACRR to guarantee the total emission is the same as gNB spec. from this point of view, maybe we don’t need to explicitly define ACRR but just list that the total emission of ACLR and ACRR is less than the effect of gNB.

	Nokia, Nokia, Shanghai Bell
	Issue 2-5-1: ACRR and ACLR
In principle option 1 is correct. Option 2 depends on whether ACLR is the same. Option 3 can be left to performance part. 
Issue 2-5-2: DL ACRR value
We think option 2 and 3 are a good basis to work further on.

	ZTE
	Issue 2-5-1: ACRR and ACLR
ACLR and ACRR is defined in different way, it’s better not to treat it in the same way.
Issue 2-5-2: DL ACRR value
ACLR and ACRR is defined in different way, it’s better not to treat it in the same way.

	CATT
	For the relationship of ACLR and ACRR we have the same view as ZTE. 
In general, we think one of  OOB gain and ACRR being defined may be sufficient especially for FR2.
The requirement can be discussed further with the filter performance provided in this meeting.



CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2201655
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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

	Sub-topic#2-1-1
	Tentative agreements: o	Option 1: for repeater UL with power limit, it’s also suggested to reuse the same ACLR as gNB spec (i.e. 28/26dBc)
Candidate options:
Recommendations for 2nd round: Capture in WF (or in TP if ready)

	Sub-topic#2-1-2
	Tentative agreements: No MB in FR2 so option 1 is rejected, Option 2 and 3 seem acceptable with nominal BW of 50MHz
Candidate options:
Recommendations for 2nd round:capture agreements in WF

	Sub-topic#2-2-1
	Still all options are being discussed it seems with the addition of absolute ACLR instead of OBUE, issue is similar to FR1 so it is suggested it is discussed along with FR1
Tentative agreements:
Candidate options:
Recommendations for 2nd round: OBUE should be discussed in GTW, FR2 can follow principles of FR1.

	Sub-topic#2-2-2
	Tentative agreements: reuse the same OBUE requirements as gNB for repeater UL.
Candidate options:
Recommendations for 2nd round:capture agreement in WF

	Sub-topic#2-3-1
	Tentative agreements:All options are ok in principle  with caveat that we align with FR1
Candidate options:
Recommendations for 2nd round: Capture agreement in WF, ensure alignment with FR1 decisiosn.

	Sub-topic#2-4-1
	All proposals 1-5 seem ok for consideration, although it’s not clear how they are used to define the final value. 
Tentative agreements:
Candidate options:
Recommendations for 2nd round:  Proposals can be captured for consideration in WF (along with comments made by companies)

	Sub-topic#2-4-2
	 It seems to soon to agree on a value, frequency offset is clearly an important factor, there is some concern 55dB is to stringent.
Tentative agreements:
Candidate options:
Recommendations for 2nd round:Continue to discuss in 2nd round, hopefully some GTW time can be allocated.

	Sub-topic#2-4-2
	Tentative agreements: Option 1 to consider the OOB gain requirement for UL seems agreeable. 
Candidate options:
Recommendations for 2nd round: Continue to discuss, the discussion for DL and for FR1 are to be monitored and applied to FR2 UL if necessary.

	Sub-topic#2-5-1
	There is not much convergence on the options, the candidate options below try to summarise the views
Tentative agreements: 
Candidate options:
· ACRR is not needed just use OOB gain
· ACLR and ACRR are specified together
· ACRR is same value as ACLR (but specified separately)
Recommendations for 2nd round: Continue to discuss in 2nd round (hopefully some GTW tiome)

	Sub-topic#2-4-2
	As the nature of the requirement is not agreed potentially too soon to agree a value, however option 2 and 3 get some support and can act as starting point (we can perhaps reject option 1)
Tentative agreements: 
Candidate options:
Recommendations for 2nd round:  Continue to discuss in 2nd round (hopefully some GTW tiome)




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  

	R4-2201655
	No comments but as discussion on the topics covered by TP are still being discussed leave open at this stage, possibly discuss more in 2nd round.



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.


Topic #3: Other RF
Main technical topic overview. The structure can be done based on sub-agenda basis. 

Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2200826
	CMCC
	TP to TS 38.106 radiated EVM and input IMD

	R4-2201464
(1st half)
	ZTE 
	Proposal 1: for NF equivalent requirements, we are fine with both options. Maybe option 1 is more preferred since its NF might be higher with minimum input power. 
Proposal 2: fine with option 1 with modulated signal to 50MHz;
Proposal 3: in-band gain for FR2 could be 80dBc at most; 

	R4-2201530
(1st half)
	Ericsson
	Proposal 1: The input IMD core requirement should be applicable for all IM frequencies within the passband. The number of frequency points to test should be discussed during the conformance phase.
Proposal 2: CW input level is -70dBm.

	R4-2201663
(1st half)
	Nokia
	Proposal 1: Include 12.5% EVM for 16QAM requirement for FR2 repeaters.
Observation 1: EVM requirement can disqualify repeaters that are beneficial in real in-the-field conditions, in addition to increasing the cost and complexity in many cases unnecessarily.
Observation 2: Specifying repeater EVM at low input power is not a guarantee that same noise performance is applicable through the operating power/gain range.
Proposal 2: Do not introduce low power EVM requirements, consider power limit instead.

	R4-2201938
	Huawei
	Proposal 1: Use 2 CW signals (option 2)
Proposal 2: A fixed OTA interfere level of [-53dBm] can be used.

	R4-2201531
(2nd half)
	Ericsson
	Proposal 2: The core EVM requirement needs to capture a minimum input power at which EVM is valid.
Proposal 3: Discuss during the conformance phase whether to test EVM only at maximum power, or also at minimum power.
Proposal 4: If there is a requirement for maximum output power with no input, it should be the same as the DL absolute ACLR for DL and UL.
Proposal 5: If SNR degradation due to NF should be regulated then EVM with low input power should be tested. If interference towards the donor with no input signal should be regulated then instead maximum output power with no input power should be defined and tested.

	R4-2201936
(2nd half)
	Huawei
	Proposal 1: Use option 1, EVM with min power, to specify the noise performance.



Open issues summary
Many papers address topics from This topic area and the emissions topic area so appear in both contributors summary with the appropriate observations/proposals only (identified as T-Doc No with 1st half/2nd half). The subjects in this topic are:
· EVM
· Noise figure
· Input IMD
Sub-topic 3-1 - EVM
The EVM requirements are almost agreed, most of the discussion about EVM is for EVM at min power which will be discussed in the NF topic. However there is one proposal for an additional EVM step for FR2. 
Note there is a TP on the EVM section listed in 3.4.2 to review.
Issue 3-1: EVM for 16QAM
· Proposals
· Option 1: Include 12.5% EVM for 16QAM requirement for FR2 repeaters.
· Recommended WF
· TBA
Sub-topic 3-2 – Noise figure
There are a number of issues related to OBUE. The discussion for in-band and out of band OBUE are somewhat separate and some aspects of OBUE have been linked to other parameters such as Noise figure and EVM. It is attempted to split the subjects appropriately but please double check with the other topics.
Proposals for OBUE values seem to be applicable to both outside and inside the pass band so the level is separated from the inside passband issue.
Issue 3-2-1: Noise requirement (EVM or absolute noise/OBUE)
· Proposals
· Option 1: Do not introduce low power EVM requirements, consider power limit instead.
· If there is a requirement for maximum output power with no input, it should be the same as the DL absolute ACLR for DL and UL.
· Option 2: The core EVM requirement needs to capture a minimum input power at which EVM is valid / EVM with min power, to specify the noise performance.
· Recommended WF
· TBA
Sub-topic 3-3 – Input IMD
Note there is a TP on input IMD to review in section 3.4.2.
Issue 3-3-1: Input signal type
Both options from the WF have been further proposed in contributions.
· Proposals
· Option 1: option 1 (from WF) with modulated signal to 50MHz;
· Option 2: Use 2 CW signals (option 2 form WF)
· Recommended WF
· TBA
Issue 3-3-2: Input level
Different input levels have been proposed, note it is important to consider the reference point and input antennas gain when discussing the level.
· Proposals
· Option 1: CW input level is -70dBm
· Option 2: A fixed OTA interfere level of [-53dBm] can be used.
· Recommended WF
· TBA
Issue 3-3-3: Frequency range
· Proposals
· Option 1: The input IMD core requirement should be applicable for all IM frequencies within the passband. The number of frequency points to test should be discussed during the conformance phase.
· Recommended WF
· TBA

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

	Ericsson
	Issue 3-1: EVM for 16QAM
Option 1 is OK for us

	CMCC
	Issue 3-1: EVM for 16QAM
Out preference is to retain both 12.5% and 8% for 16QAM and repeater could declare which value is supported.

	Nokia, Nokia Shanghai Bell
	Issue 3-1: EVM for 16QAM
We support option 1.

	QCOM
	3-1 Option 1 is ok

	ZTE
	Issue 3-1: EVM for 16QAM
We support option 1.

	NEC
	Issue 3-1: We support option 1.


 
Sub topic 3-2 – Noise figure
	Company
	Comments

	Ericsson
	Issue 3-2-1: Noise requirement (EVM or absolute noise/OBUE)
We proposed option 2 because if we do not indicate any lower power limit in the specification then the core specification implies that EVM needs to be achieved regardless of the input power level, even if the input power level is very low. 
Whether to actually test EVM with a low power level is a discussion for the conformance spec.

	CMCC
	Issue 3-2-1: Noise requirement (EVM or absolute noise/OBUE)
Our preference is option 2 and we could also define inside OBUE for FR2. This means we will test NF to reflect the SNR degradation and also the interference issue.

	Nokia, Nokia Shanghai Bell
	Issue 3-2-1: Noise requirement (EVM or absolute noise/OBUE)
We support option 1.

	QCOM
	3-2-1 Option 2

	NEC
	Issue 3-2-1: We support option 2.


 
Sub topic 3-3 - Input IMD
	Company
	Comments

	Ericsson
	Issue 3-3-1: Input signal type
We prefer option 1 as agreed in the WF
Issue 3-3-2: Input level
Possibly some more analysis is needed; option 2 could also be OK.
Issue 3-3-3: Frequency range
We think option 1 is OK since the core requirement should always be met. There could then be a discussion on the number of test points as a part of conformance.

	CMCC
	Issue 3-3-1: Input signal type
CW is preferred to be aligned with FR1
Issue 3-3-2: Input level
Option 1 is preferred as it is very similar to WA in-band blocking requirements
Issue 3-3-3: Frequency range
We could compromise to option 1.

	CATT
	Issue 3-3-1: Input signal type
Support option 2.




CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2200826
	Company A Nokia: OK, typo double 'as' in 9.6.2.

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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

	Sub-topic#3-1
	Tentative agreements: o	Option 1: Include 12.5% EVM for 16QAM requirement for FR2 repeaters.
Candidate options:
Recommendations for 2nd round: capture agreement in WF

	Sub-topic#3-2-1
	Majority of companies support option 2, with only 1 supporting option 1.
Tentative agreements:
Candidate options:
Recommendations for 2nd round: Continue to discuss in 2nd round see if we can get consensus on option 2 as this currently has majority support.

	Sub-topic#3-3-1
	IT is implied this is already agreed in WF? R4-2120667 retains 2 options so this has not been previously agreed. Opinion is still spit on CW or modulated 2:1 in favour of CW currently.
Tentative agreements:
Candidate options:
Recommendations for 2nd round:Continue to discuss, try to get more views and come to a consensus.

	Sub-topic#3-3-2
	No clear conscious on an input level, possibly more analysis needed.
Tentative agreements:
Candidate options:
Recommendations for 2nd round:  Discuss the background for the derivation of the proposed values, try to tome to compromise. (GTW time is possible but lower priority than OOB gain and ACRR)

	Sub-topic#3-3-3
	Tentative agreements: o	Option 1: The input IMD core requirement should be applicable for all IM frequencies within the passband. The number of frequency points to test should be discussed during the conformance phase.
Candidate options:
Recommendations for 2nd round:  Capture agreement in WF, continue to discuss testing in conformance phase.




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  

	R4-2200826
	Some typos pointed out also as with other TP’s as technical discussion still ongoing leave open until 2nd round.



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.




Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on NR Repeater radiated requirements
	Huawei
	

	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

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

	R4-2200094
	Discussion of out of band gain and ACRR requirements for FR2
	CATT
	Noted
	

	R4-2200820
	Discussion on other RF radiated requirements for NR repeater
	CMCC
	Noted
	

	R4-2200824
	Discussion on repeater emission related radiated requirements
	CMCC
	Noted
	

	R4-2200826
	TP to TS 38.106 radiated EVM and input IMD
	CMCC
	
	Further discuss in 2nd round

	R4-2201462
	Further discussions on power related requirements for conducted repeater
	ZTE Corporation
	Noted
	

	R4-2201463
	Further discussions on emission related requirements for radiated repeater
	ZTE Corporation
	Noted
	

	R4-2201464
	Further discussions on other requirements of radiated repeater
	ZTE Corporation
	Noted
	

	R4-2201530
	Repeaters radiated requirements
	Ericsson
	Noted
	

	R4-2201531
	Repeaters radiated emissions requirements
	Ericsson
	Noted
	

	R4-2201655
	TP to TS 38.106 clause 7.5 Unwanted emissions radiated
	Nokia, Nokia Shanghai Bell
	
	Further discuss in 2nd round

	R4-2201659
	Radiated power related requirements consideration for NR-Repeaters
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2201662
	Repeater radiated unwanted emissions
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2201663
	Signal quality and OOB gain considerations for FR2 NR Repeaters
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2201931
	TP to TS 38.106 9.1and 9.2
	Huawei
	
	Further discuss in 2nd round

	R4-2201936
	FR2 inside passband OBUE requirement and NF
	Huawei
	Noted
	

	R4-2201937
	Repeater FR2 OOB gain and ACRR
	Huawei
	Noted
	

	R4-2201938
	FR2 input IM requirements
	Huawei
	Noted
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

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

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

	R4-22xxxxx
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
Annex 
Contact information
	Company
	Name
	Email address

	Ericsson
	Tom Chapman
	Thomas.chapman@ericsson.com

	Nokia
	Toni Lahteensuo
	toni.lahteensuo@nokia.com

	NEC
	Tetsu Ikea
	tetsu.ikea@nec.com

	Huawei
	Richard Kybett
	richard.kybett@huawei.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
