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Introduction
This email thread is discussing several issues regarding the introduction of repeaters for NR in both FR1 and FR2. The main topics for discussion are listed below:
· 1st round: 
· System parameters 
· Definition of repeater classes and types
· UL/DL switching requirement for TDD
· Specification Skeleton
· 2nd round: 
· Discussion in the 2nd round will be around the WFs listed below:
· WF on system parameters for repeaters
· WF on Repeater Classes/Types
· WF on Repeater Switching Requirements and Power Transients
· WF on Specification Drafting
Topic #1: System Parameters
Several system parameters are discussed in this section. The discussion is mainly on continuations from the last meeting.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2118245
	Ericsson
	Pass band definition:
Pass band: The frequency range in which the repeater operates in with operational configuration. This frequency range can correspond to one or several consecutive nominal channels. If they are not consecutive each subset of channels shall be considered as an individual pass band. A repeater can have one or several pass bands. All channels within the passband(s) shall belong to the operator owning the repeater or collaborating operators.

	R4-2118467
	ZTE Corporation
	Observation 1: Before discussing multi-band related issues, the hardware capabilities of the repeater should be discussed to support complex functions, such as multi-band.
Observation 2: Whether the co-location requirements of LTE repeaters can be reused may require further discussion.

	R4-2118742
	Nokia, Nokia Shanghai Bell
	Observation 1: The principles of setting the CACLR and emission masks requirement for non-contiguous spectrum operation differ between UE and BS specifications.
[bookmark: _Hlk86324168]Proposal 1: Adopt the behaviour from BS specification for both UL and DL and all repeater classes when multiple passbands are specified in same operating band.
Observation 2: For NR BS, the defined ACLR and CACLR limits are common except for the bands n46 and n96 Error! Reference source not found..  
Proposal 2:  It would be good to discuss in RAN4 whether shared spectrum access is allowed or not for the NR repeaters. 



Open issues summary
Sub-topic 1-1
Pass band definition:
There is one proposal for the pass band definition as stated below:
Issue 1-1: Pass band definition
· Proposals
· Option 1: Pass band is defined as follows:
· Pass band: The frequency range in which the repeater operates in with operational configuration. This frequency range can correspond to one or several consecutive nominal channels. If they are not consecutive each subset of channels shall be considered as an individual pass band. A repeater can have one or several pass bands. All channels within the passband(s) shall belong to the operator owning the repeater or collaborating operators.
· Option 2: Other definition
· Recommended WF
· Option 1
If Option 1 is not agreeable then propose an alternate definition or changes to improve the definition proposed.
Sub-topic 1-2
Co-location requirements: 
Co-location requirements are not yet agreed, they have to be discussed.
Issue 1-2: Co-location requirements for repeaters
· Proposals
· Option 1: Re-use co-location requirements of LTE repeaters
· Option 2: New co-location requirements are needed
· Option 3: Partial re-use of LTE requirements and some new requirements
· Recommended WF
· TBA
Please state arguments for your choice to achieve better progress on this discussion
Sub-topic 1-3
CACLR and emissions:
The framework for these requirements is not yet discussed/agreed
Issue 1-3: CACLR and emission requirements
· Proposals
· Option 1: Adopt the behaviour from BS specification for both UL and DL and all repeater classes when multiple passbands are specified in same operating band.
· Option 2: Others
· Recommended WF
· Option 1
If option 2 is preferred, please state supporting arguments
Sub-topic 1-4
Repeaters in unlicensed bands:
Repeaters support for shared spectrum (e.g. bands n46 and n96) has not be been discussed yet.
Issue 2-1: Repeaters in share spectrum
· Proposals
· Option 1: Introduce repeater support for shared spectrum
· Option 2: Do not introduce repeater support for share spectrum, this can be introduced later.
· Recommended WF
· TBA
Please state your preference and supporting arguments. If Option 1 is preferred, what extra requirement would be needed?

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

	XXX
	

	CATT
	Comparing with the definition in TS 36.106, “All channels within the passband(s) shall belong to the operator owning the repeater or collaborating operators.” is proposed to be added. We may need to be careful of the wording. To our understanding, there’re some repeaters supporting multi-bands. When a repeater doesn’t work simultaneously in the several bands, the repeater can be used by different operators. So our understanding is that the channels working simultaneously may need to belong to the same operator or collaborating operators. So the wording may be improved as “All channels working simultaneously within the passband(s) shall belong to the same operator or collaborating operators.

	Ericsson
	To CATT: The passband should not amplify carriers belonging to operators who are not aware of / involved in the deployment of the repeater. As you indicate though, there may be other operators that know of the repeater and are amplified; this is the intention of the term “collaborating operators”. 
Adding “same” is a good addition
Regarding “working simultaneously”; this implies that the channels that are in operation in the passband must belong to the same operator, but that there may be channels belonging to other (non-collaborating) operators that are not used (/working) and these can be in the passband. However, even if a channel is not used, if it belongs to a non-collaborating operator it should not be in the passband. The reason is that if the other operator decides to start using (/working) the channel, he should not experience that repeaters have been deployed with his channel in their passband. So we think that adding “working simultaneously” should not be added as it would allow for repeating carriers of non-collaborating operators in some circumstances.
Maybe we misunderstand the intention though ?

	Samsung
	There is online agreement to improve the background on passband definition in previous meeting during discussion for ACLR. However, it’s slightly preferred to take such additional  background information in NR Repeater TR.

	CMCC
	Option 1 is fine to us.
To CATT: we still insist that all the channels in the passband belong to the same operators or collaborating operators even when they are not working simultaneously. Our reasons are listed as below:
The concept of Passband is like channels or contiguous channels not the operating bands. Since the repeater is deployed by operators, the passband could only include the channels that belongs to the same operator or collaborating operators but not channels belonging to any other operators. Therefore, all the channels in the passband can’t be used by other operators.
About whether all the channels in the passband will always be used by operators depend on operator’s network strategy. We shouldn’t limit the work status.

	Huawei
	The important thing beyond the definition is that anything inside the passband is done with the owner of that’s spectrums co-operation. I think this is true if they are operating simultaneously or not?  The description seems to cover this but its ok if there are some modifications.

	Nokia, Nokia Shanghai Bell
	Minor update to the definition is suggested: 
Pass band: The frequency range in which the repeater operates in with operational configuration. This frequency range can correspond to one or several consecutive nominal channels. If they are not consecutive each subset of channels shall be considered as an individual pass band. A repeater can have one or several pass bands. All channels within the passband(s) shall belong to the a single operator owning the repeater or collaborating operators.


	CommScope
	We would agree that the operator may not own the repeater, so at least that language should be removed.  We’d suggest removing the entire last sentence.  Whether or not a repeater can operate on an operator(s) signals should be a matter of the governmental regulatory communications authorities.  

	Qualcomm
	We agree with the proposed definition, also with the Nokia proposed edit.

	NEC
	We propose to remove the last sentence. 
We guess the single operator concept does not assume shared spectrum is supported. As discussed in the sub topic 1-4, we have not agreed the repeaters in shared spectrum. Companies think it could be introduced later. It would not be appropriate to change the pass band definition when the repeaters in shared spectrum is introduced in the future.

	Ericsson
	We agree with the Nokia improvement, it makes more sense.
What in our view is important to capture is that the passband does not include or amplify a carrier belonging to any operator that is completely unaware of the repeater being deployed,,or does not want their signal to be repeated. The “or collaborating operators” part is intended to capture that there may be multiple operators who all have carriers that are (with consent) amplified by the repeater.


 
Sub topic 1-2 
	Company
	Comments

	XXX
	

	CATT
	We prefer to wait the conclusion of if multi-band repeater requirement is defined. If multi-band repeater requirements will be defined, the requirements similar with BS may be considered.

	Ericsson
	Option 3; the requirements seem OK in principle, but NR bands need to be considered.

	Samsung
	We would like to clarify that for the LTE Repeater co-located requirement only for colocation with WA considered and no classification considered which are different for NR repeater. Hence we also believe that further clarification on scenario to be applied for NR repeater with associated classification would be needed.

	ZTE
	Option3. Repeaters that support multi-band may bring some additional intermodulation product, and the description of this part seems to be lacking in the spec of LTE repeater. Referring to the co-location transmitter intermodulation requirement of BS spec may be a good starting point.

	CMCC
	Option 3; we need to consider new NR band.

	Huawei
	The co-location requirement in 36.106 seems confusing as it’s called co-location with BS in other systems but the descriptive text seems to define it is for protection of repeater to repeater, this would need to be clarified. There is also an assumption of 86dB isolation which needs to be consistent with any oob gain requirements we agree (which may be different from 36.106).

	Nokia, Nokia Shanghai Bell
	It should be noted that the original Tdoc discussed co-location requirements in context of multi-band operation. We think co-location requirements for multi-band operation need to be analyzed before we aim to agree whether to re-use LTE requirements or define new requirements. 

	CommScope
	Option 3 – LTE is a good starting point, but there may be need to adjust requirements.


 
Sub topic 1-3 
	Company
	Comments

	XXX
	

	CATT
	If multi-band requirements will be defined, we’re ok with option 1.

	Ericsosn
	We agree with option 1.

	ZTE
	We are OK with option 1.

	CMCC
	I guess this means we consider the CACLR among different passband. We are OK with such suggestion.

	Huawei
	Option 1 is ok

	Nokia, Nokia Shanghai Bell
	We support option 1.

	CommScope
	Option 1 is OK


 
Sub topic 1-4 
	Company
	Comments

	XXX
	

	CATT
	Option 2, we think shared spectrum may not be urgent.

	Ericsson
	We are OK with option 2; this can be dealt with later if needed.

	Samsung
	Share same view as CATT and Ericsson 

	ZTE
	Option 2.

	CMCC
	Option 2. Since we don’t have enough time left it’s better focus on licensed band discussion.
For share spectrum, the RSSI strength would be enhanced and this means the IMT system could occupy longer period. it seems unfair for WiFi or other systems.

	Nokia, Nokia Shanghai Bell
	Option 2: shared spectrum operation adds complexity as 5 and 6 GHz operating bands have different emission requirements and also listen-before-talk (LBT) requirements. When UE or BS detects that the channel is clear for transmission via successful LBT, it cannot still be guaranteed that the situation is the same at repeater location. 

	CommScope
	Options 2, this can be addressed later.

	Qualcomm
	We do not think there would be a lot of additional work for Option 1 but we are also fine with Option 2.

	NEC
	Option 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

	XXX
	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 #1-1
	Tentative agreements:
Most companies agree with the proposed definition with the amendment proposed by Nokia.
One company made some comments related to shared spectrum, however, the intention of the definition is to cover separate channels owned by different operators(collaborating operators) that are amplified by the same repeater.
Candidate options: 
Recommendations for 2nd round: With the clarification above, the following text should be discussed in the 2nd round to see if agreement can be reached:
Pass band: The frequency range in which the repeater operates in with operational configuration. This frequency range can correspond to one or several consecutive nominal channels. If they are not consecutive each subset of channels shall be considered as an individual pass band. A repeater can have one or several pass bands. All channels within the passband(s) shall belong to a single operator or collaborating operators.

	Sub-topic #1-2
	Most companies commenting favor option 3(combination of LTE and new requirements for NR).
Candidate options: Continue the discussion to see what requirements from LTE can be reused and what new is needed for NR.
Recommendations for 2nd round: Continue discussion in the 2nd round to make further progress

	Sub-topic #1-3
	Tentative agreements:Companies that commented agreed to Option 1(adopt behavior from BS specs) with some possible clarifications that CACLR will be introduced for protections among different pass bands.
Candidate options: Agree Option 1.
Recommendations for 2nd round: Try to agree Option 1 and check if further clarifications are needed.
 - For CACLR and emissions requirements: Adopt the behaviour from BS specification for both UL and DL and all repeater classes when multiple passbands are specified in same operating band.

	Sub-topic #1-4
	Tentative agreements: Most companies favor not to introduce repeater support for shared spectrum, mainly because of lack of time while no company objected to this agreement.
Recommendations for 2nd round: Agree the following:
Do not introduce repeater support for share spectrum in Rel.17, this can be introduced later .




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)
Continue the discussion in a “WF system parameters for repeaters” to try and capture the agreements or further elaborate on the open issues listed in Section 1.4.1 

Topic #2: Repeater Class/Type
The discussion on the definition of the repeater classes and types has been ongoing for a few meetings. The agreements reached in the last meeting for the class definition are included in the beginning of the section with the open issues for easy reference. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117316
	CATT
	Proposal 1: Fixed power limitation is set for all of the bands for one of the FR1 repeater classes.
Proposal 2: UE mmWave PC1 EIRP and TRP upper limit are the power limitation for one of the FR2 repeater class.
Proposal 3: Repeater DL class follows BS/IAB-DU class definition and UL class follows IAB-MT class definition.

	R4-2117723
	CMCC
	Proposal 1: if no home class is defined in NR repeater spec, it is suggested to add some note to emphasize the rated output power for LA class could be less than 24dBm. One example for such note is listed as below: “ rated output power of each class in table xx is not mandatory for all corresponding repeaters and repeater would declare its rated output power when it equals to or less than the allowed maximum value for each class. ”
Proposal 2: the same in-band emission requirement as LA repeater still apply for home class or such equivalent low power repeaters.
Proposal 3: if no home class is defined, it is suggested to emphasize in repeater spec that co-located related RF requirement is not mandatory for all repeaters.
Proposal 4: The same input IMD requirement as LA still apply for home class.
Proposal 5: no home class is necessary and LA is enough to cover home class demand.

	R4-2118468
	ZTE Corporation
	Observation 1: Excessive UL power of the repeater may cause the UE to be informed by the base station to reduce the transmit power, which will downgrade the EVM.
Observation 2: Excessive UL power of the repeater may obstruct the operation of the PHR mechanism.
Proposal 1: For the repeater class with power limitation, the power limitation should be close to the UE's default transmit power to ensure that no additional issues are introduced to network, the power limitation of IAB-MT can be used as a starting point.

	R4-2118743
	Nokia, Nokia Shanghai Bell
	Observation 1: For the downlink of NR repeaters, we may closely follow the BS specification to define the RF requirements. In case of uplink, further investigations may be needed to evaluate how closely we could follow the BS specifications, if the repeater power classes are defined as the UE power classes.
For home classes, we have not seen any reasonable requirement for introducing it to the NR repeaters. We understand that there could be certain unplanned repeater deployments (e.g., done by the end users) in certain areas, including indoor deployments (to obtain a smaller coverage). But such a smaller coverage can be obtained by using the LA repeater class with low enough output power, as repeater output power can be declared by manufacturer. Then, by adhering to the LA class related RF requirements would help to control the interference as well.
Observation 2: For IAB-DU Type 2-O, the RF requirements (e.g., ACLR and absolute ACLR limits) are defined based on the IAB-DU class.
Proposal 1: LA and WA class shall be kept separate in case if the repeater classes are to be merged at some point.
Observation 3: There is no MR class for IAB-MT for both FR1 and FR2 [3].
Proposal 2: For UL in FR1, we propose to have LA and WA repeater classes.
 Observation 4: WA deployments with unlimited UL power need to be well planned to avoid co-existence issues and coexistence cannot be guaranteed by 3GPP requirements.
Proposal 3: For UL in FR2, we propose to have LA and WA repeater classes.
Observation 5: For FR2 Type 2-O BS and IAB, there is no upper limit for the rated carrier TRP output power [3], [5].

	R4-2119304
	Huawei
	We have a couple of agreements which we need to apply to these diagrams (architecture for different types in the specs):
· Its agreed to use Uplink and Downlink in the specification for each link.
· UE side (DL transmission) and BS side (UL transmission) can have different classes
As yet it is not clear that the receiver side parts of each link have different requirements based on their class, or if each link (UL and DL) can be categorised by their transmission part alone.
[bookmark: _Hlk86328664]Requirements could be made clear by indicating which of the connectors or RIB’s they apply to as such each would need a distinctive name for example:
UE RIB:	UE side radiated interface boundary (DL output and UL input)
BS RIB:	BS side radio interface boundary (UL output and DL input)


Observation: Class description with or without MCL is acceptable but we believe keeping the description like the BS is more useful.
Proposal 1: If class definitions are required for FR2 then the BS descriptions can be used – with or without MCL/min distance as decided for FR1)

Proposal 2: For the UL the IAB-MT definitions are very general and do not include the MCL or min distance parameter. These can be used for the UL class definitions 





Open issues summary
The agreements from the previous related to repeater classes are shown below for easy reference (taken from RP-2117843:

	· [bookmark: _Hlk84967824]For repeater class characterization, it was agreed that deployment scenario is used to differentiate repeater classes, and the detailed definitions from BS specification can be considered as starting points.
· For FR1 downlink:
· Introduce WA, MR and LA classes. 
· Further checking the need of home class during requirements introduction phase.
· For FR2 downlink:
· Agree Option 1 as the baseline. That is introduce WA, MR, and LA classes. 
· Further check whether there is a difference among the classes from RF requirements aspect. 
· For FR1 uplink:
· Introduce two classes, one with power limitation and another one without power limitation. 
· For the class with power limitation: the exact power limitation can be further discussed
· Option 1: With fixed values 
· Option 2: With maximum value over the supported classes as per band basis
· Other options not precluded
· For FR2 uplink:
· Introduce two classes, one with power limitation and another one without power limitation. These can be checked whether there are differences among classes from requirement aspect.
· Further discuss the power limitation value for the class with power limitation:
· Option 1: EIRP and TRP specified for PC1 in UE specification 101-2.
· Other options not excluded




Sub-topic 2-1
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1: FR1 UL Power Class Limitations
· Proposals
· Option 1: Fixed power limitation for all bands
· Option 2: Upper limit set per band as the highest UE power class defined for the band
· Recommended WF
· TBA
Please state your preference and supporting arguments.
Sub-topic 2-2
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-2: FR2 UL Power Class Limitations
· Proposals
· Option 1: Power limit set as EIRP and TRP upper limit of UE PC1
· Option 2: Re-use IAB-MT limits
· Option 3: Other options
· Recommended WF
· Option 1
Please state your preference and supporting arguments
Sub-topic 2-3
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-3: DL Class Definition
· Proposals
· Option 1: DL class definition follows the BS/IAB-DU definition
· Option 2: TBA
· Recommended WF
· Option 1
Please state your preference. If Option 2 is preferred then please provide alternative definition/suggestions.
Sub-topic 2-4
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-4: UL Class Definition
· Proposals
· Option 1: Re-use the IAB-MT class definitions
· Option 2: Introduce LA and WA classes with different definitions
· Recommended WF
· Option 1
Please state your preference. If Option 2 is preferred then please provide alternative definition/suggestions.
Sub-topic 2-5
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-5: LA Class definition/requirements and relationship to Home class
· Proposals
· Option 1: Do not introduce Home class and agree the following for LA Class
· Output power could be less than 24dBm, FFS if/how to capture this in specs
· in-band emission requirements and input IMD requirement are the same (could be implicit since there is a single requirement for LA Class)
· co-location requirements are not mandatory
· Option 2: Do not introduce Home class and introduce additional requirements/clarifications for LA Class different compared to Option 1
· Option 3: Introduce Home class separately from LA Class
· Recommended WF
· Option 1
If Option 2 is preferred, please propose changes/differences compared to Option 1. 
Sub-topic 2-6
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-6: Handling of architecture related diagrams
· Proposals
· Option 1: Requirements could be made clear by indicating which of the connectors or RIB’s they apply to as such each would need a distinctive name for example:
· UE RIB:	UE side radiated interface boundary (DL output and UL input)
· BS RIB:	BS side radio interface boundary (UL output and DL input)
· Option 2: TBA
· Recommended WF
· Option 1
If Option 2 is preferred, please present an alternative proposal or possible improvements to Option 1

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

	XXX
	

	CATT
	Option 1. Option 2 is too complicated considering the spec and option 1 allows all of the possible power because there’s another class without power limit.

	Ericsson
	We do not have a strong view, but option 2 is the safer option in terms of ensuring co-existence works.

	Samsung 
	We share similar view as CATT 

	ZTE
	Option1, since the function of repeater is similar to IAB-MT, its UL power should refer to
IAB-MT.

	CMCC
	Although we prefer option 2, we could comprise to option 1. 
Repeater could co-existence with adjacent channel system if it’s UL output power is less than or equal to UE power class.

	Huawei
	We think safest option for unplanned deployment is same as IAB-MT local area which is a fixed limit  so option 1 but obviously the actual number should be finalized also.

	Nokia, Nokia Shanghai Bell
	There is overlap with discussion in thread 306. In thread 306 most contributions suggest a fixed value of 24 dBm. We are ok with that, and therefore also support option 1 here.

	CommScope
	Option 1, agree with Nokia comments

	Docomo
	We share similar view as Nokia.

	Qualcomm
	We prefer option 2. We disagree with other comments that Option 1 is the safer option since co-existence should be ok considering the power class is already defined. For bands allowing PC1.5 or PC2, having a fixed limit which is ~24dBm or lower seems like an unnecessary limitation.
We agree that Option 2 is somewhat cumbersome as new PCs are added to certain bands.

	NEC
	Option 1. We share similar view as Nokia.


 
Sub topic 2-2 
	Company
	Comments

	XXX
	

	CATT
	Option 1 to consider the UL is similar with UE operation.

	Ericsson
	We are OK to set the limit on TRP, but we also think that there should be a minimum antenna gain in order to ensure that the power is directed and not spread towards other operator basestations- Note that a limit on the declarable EIRP is not the same as a minimum antenna gain because it would be possible to declare a TRP at the limit but an EIRP much below the limit (=low antenna gain, high antenna beamwidth)

	Samsung
	Fine with recommended option1. If we take option 2 that would be against last meeting agreement since on upper limit defined for FR2 IAB-MT. 

	ZTE
	We are OK with option 1, but how to ensure the UL beam from repeater could be directed to BS may need further discussion. Minimum antenna gain might be useful but it is still unclear whether this can completely solve the problem. The UL beam of the repeater should be perfectly directed to the BS and not cause interference to other nearby devices.

	CMCC
	Option 1 is OK.
To Ericsson, it seems co-existence issue could be ensured if UL EIRP is not larger than UE power class. this means even when power is spread towards other operator, the interference may still be acceptable.

	Huawei
	Option 1 is ok, As gain is fixed its not clear TP is appropriate (considering its tougher to measure) but the point about antennas gain is noted and we could further discuss which 2 of TRP, EIRP and antenna gain we specific.

	Nokia, Nokia Shanghai Bell
	There is overlap with discussion in thread 307. In thread 307 all contributions suggest to use PC1 max values for EIRP and TRP. We are in that camp, and therefore also support option 1 here.

	CommScope
	Option 1, agree with Nokia comments

	Docomo
	We prefer Option 1. Option 1 can ensure co-existence.

	Qulcomm
	We support Option 1 as co-existence should be ensured. We also agree with the E/// comment that we could have a limit on TRP, this could be further discussed.


 
Sub topic 2-3 
	Company
	Comments

	XXX
	

	CATT
	Option 1 as we proposed. And we’re ok with some wording improvement such as the MCL clarification.

	Ericsson
	OK for option 1

	Samsung
	Fine with recommended option1

	ZTE
	Option 1

	CMCC
	Option 1. As stated in our TP, the MCL is between repeater DL transmitter connector and UE.

	Huawei
	Option 1 is ok (with small modifications to replace BS with repeater DL transmission) 

	Nokia, Nokia Shanghai Bell
	We are ok with option 1.

	CommScope
	Option 1

	Docomo
	Option 1.

	Qualcomm
	Option 1

	NEC
	Option 1.


 
Sub topic 2-4 
	Company
	Comments

	XXX
	

	CATT
	Option 1.

	Ericsson
	OK for option 1

	Samsung
	Fine with recommended option1

	ZTE
	Option 1

	CMCC
	Option 2. 
-	Wide Area IAB-MT are characterised by requirements derived from Macro Cell and/or Micro and/or Pico Cell scenarios.
-	Local Area IAB-MT are characterised by requirements derived from Pico Cell and /or Micro Cell scenarios.
I want to emphasize one reason for higher power is that we assume there are two or more UL signals that are amplified by repeater. Even in pico cell repeater may amplify two or more signals in the same time. Higher target power is required because repeater could only use the relatively low gain to amplify these two signals to avoid exceed maximum output power limit and higher target power could ensure repeater’s output power could meet the coverage demand even when it use relatively lower amplification gain.

	Huawei
	Option 1 is fine – again the IAB-MT part of course needs to be replaced with repeater names

	Nokia, Nokia Shanghai Bell
	We are ok with option 1

	CommScope
	Option 1

	Docomo
	Option 1.

	Qualcomm 
	Option 1

	NEC
	Option 1.


 
Sub topic 2-5 
	Company
	Comments

	XXX
	

	CATT
	We’re ok with option 1, the spec drafting can be discussed further.

	Ericsson
	We are OK for option 1; we are OK to note that output power can be declared below the limit (we believe this is always the case for BS and IAB, and should be the same for repeaters, but OK to clarify in spec)

	ZTE
	Option 1 is OK. 

	CMCC
	Option 1. 
In our network, home class is necessary to provide relatively small coverage. For such home class repeater, we have to define relatively relax requirements for the sake of low cost. In E-UTRA BS spec, the unwanted emission requirements for home class are stringent compared with LA. For home class repeater, it has to sacrifice its requirement to reduce cost. So LA could already cover the demand of home class and option 1 is preferred.

	Huawei
	OPrion 1 is ok

	Nokia, Nokia Shanghai Bell
	We support option 1. Our understanding is that manufacturer will declare the maximum output power and for LA class there is only maximum limit of 24 dBm in FR1. Similarly, the discussion in thread 306 looks like also for UL maximum power limit will be 24 dBm. Also for co-location our understanding is that manufacturer will declare if it is possible to co-locate the repeater and if yes, with which operating bands. Therefore co-location requirements will be only tested if support is declared. For in-band emission requirements and input IMD it is still unclear to us what agreement is needed.

	CommScope
	Option 1 is OK

	Docomo
	Option 1. In order to clarify the idea that repeater’s maximum output power is the same with principle of BS and IAB unlike UE, it is clearer to capture such description.

	Qualcomm
	Option 1 is fine for us


 
Sub topic 2-6 
	Company
	Comments

	XXX
	

	CATT
	We’re ok to add the clarification. A whole solution for both conducted and radiated is needed. And we prefer to keep “side” in the name, for example UE side RIB, BS side RIB. For the BS RIB, there’s a typo “radio”, it should be “radiated”?

	Ericsson
	OK for option 1

	Samsung
	Agree with the principle to define distinct interface toward BS side and UE side respectively in both conducted requirement reference point for type 1-C repeater and radiated requirement reference point for type 1-O / 2-O repeater. 

	ZTE
	OK for option 1.

	CMCC
	Option 1.

	Huawei
	Ok option 1

	Nokia, Nokia Shanghai Bell
	We support making the terminology clear. Instead of UE and BS RIB we perhaps could adopt some IAB terminology here and use “access” and “backhaul”.

	CommScope
	Option 1 - We support clarifying terminology  

	Docomo
	We do not have strong opinion but we share similar view as CATT.
Regarding RIB in BS specification, it means “DL output and UL input” and this is opposite to BS RIB of repeater. By keeping "side", it is clearer that the direction.

	NEC
	We share the similar view as CATT and support to add “side”.


 

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

	R4-2119305
	Nokia, Nokia Shanghai Bell: We are in principle ok with the content but some details depend on discussions which are on-going at least during first round. Therefore formal endorsement/approval of the TP should not take place yet.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
	Most companies agree with Option 1, to have a fixed power limitation for all bands for the power class with limited power. Some companies prefer option 2, however, if the power limit is ~24dBm then there will be no co-existence issues.
Recommendations for 2nd round: try to agree the following:
- the maximum output power will be limited to a fixed amount for all FR1 bands for the class with power limitation
     - the power limit will be [24] dBm

	Sub-topic#2-2
	All companies that commented agree to have an upper power limit set to UE PC1 for the FR2 power class with limited power.
Recommendations for 2nd round: Try to agree the following:
- the maximum output power (both EIRP and TRP) will be the same as that of FR2 UE PC1 for the power class with limited output power

	Sub-topic#2-3
	All companies that commented agree that the DL class definition should follow the BS/IAB-DU definition
Recommendations for 2nd round: Capture the following agreement:
Repeater DL class definition for both FR1 and FR2 follows the BS/IAB-DU definition

	Sub-topic#2-4
	Most companies agree to re-use the IAB-MT class definition, this would also be inline with the agreement to have a class with power limit and one without power limit. One company showed some concerns on this
Recommendations for 2nd round: Try to converge and agree on Option 1, check if any amendments/additions are needed to achieve consensus.
- Option 1: Re-use the IAB-MT class definitions

	Sub-topic#2-5
	There is consensus to adopt option 1.
Recommendations for 2nd round: Capture the following agreement:
Do not introduce Home class and agree the following for LA Class
· Output power could be less than 24dBm, FFS if/how to capture this in specs
· in-band emission requirements and input IMD requirement are the same (could be implicit since there is a single requirement for LA Class)
· co-location requirements are not mandatory


	Sub-topic#2-6
	There is consensus that a clarification is needed, however, some small changes to the proposed example might be needed.
Recommendations for 2nd round: Try to agree some clarifications for the requirements based on the example below:
Requirements could be made clear by indicating which of the connectors or RIB’s they apply to as such each would need a distinctive name for example:
· UE RIB:	UE side radiated interface boundary (DL output and UL input)
· BS RIB:	BS side radio interface boundary (UL output and DL input)





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)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Continue discussion in a WF on Repeater Classes/Types in the 2nd round to try and capture agreements based on the 1st round discussion and the listed open issues in the summary after 1st round.

Topic #3: TDD Repeater Switching Requirements
This section discusses how to define the switching requirements for TDD repeaters.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117317
	CATT
	Proposal 1: “TDD switching timing accuracy” is the name of the TDD timing requirement for DL/UL configurations.
Proposal 2: The detail TDD switching time accuracy requirement is defined as,
· The EVM for the DL transmission and UL transmission meet the EVM requirements.
· The OFF power level for DL OFF period and UL OFF period meet the requirement of OFF power, i.e. -85 dBm/MHz.
Proposal 3: The test setup for TDD repeater in figure 2 can be used.

	R4-2117724
	CMCC
	[image: ]
Observation 1: fig 1 is suggested as the schematic diagram of TDD switching related requirements which comprises group delay, ramp down/up and D-U/U-D switching period.
Proposal 1: it’s suggested not to define any individual component of switching requirements but define integral switching test which guarantee repeater amplify in advance and terminate amplification after signal pass through repeater.
Proposal 2: it is suggested to associate DL and UL test together to test time relationship to ensure repeater could terminate its amplification in one direction before signal come to its input port from the other direction.
Proposal 3: it is suggested to test five testing points to reflect repeater switching requirements including start time of DL, end time of DL, start time of UL, end time of UL and OFF point between DL and UL. For the first four points, we test rated maximum gain whereas for the last point we test zero/off gain.
Proposal 4: zero gain naming is much preferred without any confusing.


	R4-2118238
	Ericsson
	Proposal 1: Specify switching requirements separately at each end of the repeater
Proposal 2: For FR1 DL, DL-UL and UL-DL transition times are 10us
Proposal 3: For FR2 DL, DL-UL and UL-DL transition times are 3us
Proposal 4: For FR1 UL, DL-UL and UL-DL transition times are 10us
Proposal 5: For FR2 UL, DL-UL and UL-DL transition times are 5us
Proposal 6: Base the switching requirement on rated ON/OFF power (achieved with an inpu signal at maximum level)
Proposal 7: For FR1 DL, the OFF power shall be -85dBm / MHz per connector
Proposal 8: For FR2 DL, the OFF power shall be -36 dBm / MHz TRP
Proposal 9: For FR1 UL, the OFF power shall be -50dBm / (REF_SCS*(12*NRB+1)/1000) per connector
Proposal 10: For FR2 UL, the OFF power shall be as follows (TRP):
	Channel bandwidth / Transmit OFF power (dBm) / measurement bandwidth

	REF_SCS*(12*NRB+1)/1000
	REF_SCS*(12*NRB+1)/1000
	REF_SCS*(12*NRB+1)/1000
	REF_SCS*(12*NRB+1)/1000

	REF_SCS*(12*NRB+1)/1000
	REF_SCS*(12*NRB+1)/1000
	REF_SCS*(12*NRB+1)/1000
	REF_SCS*(12*NRB+1)/1000

	REF_SCS*(12*NRB+1)/1000
	REF_SCS*(12*NRB+1)/1000
	REF_SCS*(12*NRB+1)/1000
	REF_SCS*(12*NRB+1)/1000




	R4-2118469
	ZTE Corporation
	Proposal 1: The requirement could be called TDD switching time accuracy.
Proposal 2: The switching time requirement of repeater is similar to that of BS, and the value of transient period could be considered as the starting point. FR1 is 10µs and FR2 is 3µs.
Proposal 3: The forward gain for either UL or DL in the OFF state should be called zero gain.


	R4-2118725
	Keysight Technologies UK Ltd
	Observation-1
· Tentative definition text is a lot clear and cleaner text about which time difference at which point is to be defined.
· Need further definition of timing point clearly on each timing of following, otherwise, definition left unclear and measurement can’t be made accurately and correctly.
· For DL to UL direction;
a. Timing of “The end of the DL transmissions” at the input port of repeater
b. Timing of “the repeater starts the UL transmission (UE to BS)” at rated gain on the UL output port
· For UL to DL direction;
a. Timing of “the end of the UL transmissions” at the input port of repeater
b. Timing of “the repeater starts the DL transmission (BS to UE) at rated gain on the DL output port”
Proposal-1
· Consider following UE On/Off time mask requirement (TS38.101-1, clause 6.3.3.2) which uses slot boundary of starting and end of On period where transmission exist. 

Considering conformance testing;
Observation
· Starting point of the timing is actually starting point of DL signal from Signal Generator (test equipment)
· Test signal (UL signal from SG) timing needs to be adjusted for correctly indicating start of repeater transmission by right slot boundary to appear at output port of device.
Proposal-2
· For starting point, use of timing signal from Signal Generator to trigger Spectrum/Signal Generator for better accuracy.
· Group delay should be known for testing to correctly adjust timing of test signal (UL signal from SG).
Proposal-3
Need further consideration for necessity of DL signal for device to see UL/DL timing for testing purpose. Especially because of OTA environment, having two signals (one is not for measurement) is problematic. For example, it’s needed to consider having timing control signal directly shared between DUT and Test equipment by cabling.

	R4-2118909
	Nokia, Nokia Shaghai Bell
	Proposal 1. There will be no requirement for the switching (or guard) period which is deployment scenario dependent.
Proposal 2. The switching time requirement to be specified is limited to requirement for the power ramp-up/-down (ON/OFF). 
Proposal 3. The requirements for the repeater power ramp-up/-down can be the same as those for the base station, i.e. 10 us in FR1 and 3 us in FR2.
Proposal 4. The naming can be “TDD switching time”.
Proposal 5: RAN4 to choose between defining an absolute power limit for OFF-state or defining OFF-state gain to be [TBD] dB lower than rated gain.
Proposal 6: In case TDD switching time is defining using gain, following terms are used:
Rated gain: Forward gain for either UL or DL based on the installed gain setting. Rated gain can be different for UL and DL.
Off-state gain: Forward gain for either UL or DL in the OFF state

	R4-2119308
	Huawei
	[bookmark: _Hlk86346477]Proposal 1: The requirement is called TDD timing accuracy 
Proposal 2: No specific definition for delay is required as it is incorporated in the timing profile.
Proposal 3: The following terms and definitions are suggested for the gain states:
	Rated gain	, forward gain for either UL or DL based on the installed gain setting the difference between Prated,AC and Pin_rated_cond
Off gain: forward gain for either UL or DL in the OFF state
Prated,AC	, the rated output power per antenna connector
Pin_rated_cond, the conducted rated input power intended to produce the maximum rated output power 



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
requirement naming
do not define end-to-end delay, just power ramp-up/-down time
reuse BS reqs for power
Define the requirements using gain:rated gain and off gain/0 gain
clear definition of timing point needed/left to test
Sub-topic 3-1
Requirement naming:
Open issues and candidate options before e-meeting:
Issue 3-1: Requirement Naming
· Proposals
· Option 1: TDD switching timing accuracy
· Option 2: TDD switching time
· Option 3: TDD timing accuracy
· Recommended WF
· Option 1
Sub-topic 3-2
Requirement definition 
Issue 3-2: Requirement Definition
· Proposals
· Option 1: Do not define “end-to-end” delay, just define switching (power ramp-up/-down) requirement 
· Option 2: Introduce “end-to-end” switching delay requirement
· Option 3: Others
· Recommended WF
· Option 1
If other options are preferred, please state arguments and alternative proposal for the requirement definition
Sub-topic 3-3 
Transition times(power ramp-up/down)Open issues and candidateoptions before e-meeting:
Issue 3-3: Definition of transition times
· Proposals
· Option 1: Reuse the BS requirements:
· For FR1 DL, DL-UL and UL-DL transition times are 10us
· For FR2 DL, DL-UL and UL-DL transition times are 3us
· For FR1 UL, DL-UL and UL-DL transition times are 10us
· For FR2 UL, DL-UL and UL-DL transition times are 5us
· Option 2: Other proposals
· Recommended WF
· Option 1
If Option 2 is preferred, please provide an alternate proposal
Sub-topic 3-4
Switching requirement definition 
There are proposals to define the switching requirement(power ramp-up/-down) based on output power or gain.
Issue 3-4: Switching requirement definition
· Proposals
· Option 1: Define requirements based on output power (checked by EVM meeting accuracy requirement)
· power levels as proposed in R4-2118238 (-85dBm/MHz per for FR1 DL, -36dBm/MHz TRP for FR2 DL, -50dBm/actual transmission bandwidth for UL)
· Option 2: Define the requirement based on gain states (e.g. OFF-state gain to be [TBD] dB lower than rated gain)
· Option 3: A mix of output power and gain
· Option 4:Others
· Recommended WF
· TBA
Please state your preference and supporting arguments. If possible propose an alternate definition or needed modifications to any of the above proposals
Sub-topic 3-5
Definition of gain states
Issue 3-2: Definition of gain states
· Proposals
· Option 1: Use following terms:
Rated gain	, forward gain for either UL or DL based on the installed gain setting the difference between Prated,AC and Pin_rated_cond
Off gain: forward gain for either UL or DL in the OFF state
Prated,AC	, the rated output power per antenna connector
Pin_rated_cond, the conducted rated input power intended to produce the maximum rated output power
· Option 2: Use following terms:
Rated gain: Forward gain for either UL or DL based on the installed gain setting. Rated gain can be different for UL and DL.
Off-state gain: Forward gain for either UL or DL in the OFF state 
· Option 3: Use following terms:
Rated gain: forward gain for either UL or DL (e.g. one of the definitions above)
Zero gain:  forward gain for either UL or DL in the OFF state
· Option 4: Other terms
· Recommended WF
· TBA
If option 3 is preferred, please also propose the exact definition to be used for rated gain. If Option 4 is preferred then please provide an alternate proposal
Sub-topic 3-6
Definition of timing points in core specifications 
R4-2118725 contains some proposals to introduce a definition of the points that would be used to measure/test the switching requirement. It is not clear, however, if such definition is needed in the core specs or it can discussed later and maybe introduced in the conformance specs if needed
Issue 3-6: Timing point definition
· Proposals
· Option 1: Introduce a timing point definition (e.g. as proposed in R4-2118725) in the core specifications
· Option 2: Definition is not needed in the core specifications, can be discussed/introduced in the conformance specs
· Option 3: no need for this definition in any specs
· Option 4: other proposals
· Recommended WF
· TBA
Please state your preference and supporting arguments. If Option 1 is preferred, please also state if you agree with the proposed definition in R4-2118725 or a different definition is preferred. If Option 4 is preferred, please provide an alternate proposal.
Companies views’ collection for 1st round 
Open issues 
Sub topic 3-1 
	Company
	Comments

	XXX
	

	CATT
	Option 1.

	Ericsson
	In the BS and IAB spec the requirement is known as “Transmitter transient period” and in the UE spec “Transmitter ON/OFF time mask”. Why is a different name needed here ? If we do invent a new name, option 2 is preferrable, but our preference would actually be to use the same name as BS and IAB.

	ZTE
	Agree with Ericsson’s statement. The transmitter transient period could be re-used(aligned with BS/IAB)

	CMCC
	Maybe we should at first discuss the switching requirements at first before defining the name.

	Huawei
	The repeater is not really a transmitter it’s an amplifier so I’m not sure transmitter is the correct term. Also its not just testing the transient time but also the delay as its referenced to the BS timing not the burst that’s at the repeater output. SO Timing seems more appropriate than transient period. We are ok with option 1, but also its ok to wait.

	Nokia, Nokia Shanghai Bell
	We prefer option 2, TDD switching time.

	CommScope
	Agree with Ericsson’s comments

	Qualcomm
	It seems we should first agree the definition of the requirements and then come back to this. there might not be a need for any new requirement as Ericsson is also suggesting.

	NEC
	We prefer to use the same name as BS and IAB as Ericsson propose.


 
Sub topic 3-2 
	Company
	Comments

	XXX
	

	CATT
	Option 3: not define “end-to-end” delay and not define transient period requirement. The reason is TDD switching timing accuracy concerns the time point to switch on and off Tx or Rx path, 

	Ericsson
	In our view the requirement should be power ramp up/down (option 1).  Ramp up/down time can be measured by simply keeping the input signal at full power and observing that the output goes from rated power to a minimum power level within the mask time. There is no need then to differentiate test equipment switching time and repeater switching time.

	Samsung
	This should be test purpose of the timing switching requirement. We agree that for timing switching performance only TX power ramp down/up behavior can be verified if worst case or typical case on scenario could not be identified. Hence the factors dependent on deployment scenario should not be taken into account for this RF requirement.

	ZTE
	Option 1.It takes time for the PA to reach a stable state/OFF, and this is why we define the ramp up/down requirement. The “physical switching time” of the switch (such as SPDT) usually only takes tens of ns, obviously this will not have any effect on the delay. In addition, we have reached agreements that do not define the group delay, so the transient period is sufficient to describe the time required for TDD switching.

	CMCC
	We prefer do not explicitly introduce any explicit switching requirements in time domain. only OFF gain/zero gain and rated gain are helpful.
Switching requirements have two main roles. The first one is to guarantee repeater could terminate the amplification in time after signal has passed through repeater. The second one is to guarantee repeater could amplify before the signal come to its input port. If so, we need to know the sum of transition time and group delay to verify the termination point with zero gain/OFF gain and the start point with rated gain.  Single transition time seems doesn’t make sense.
However the group delay may be dependent on deployment scenario. One candidate method is not defining any timing related requirements and we only test terminate point with zero/OFF gain and the two start points with rated gain. We assume repeater passed the testing of terminate point once there is one point that is with OFF gain. We test two start points for DL and UL respectively in the target DL burst and UL burst.

	Huawei
	Option 1, no end to end requirement is needed, but the switching needs to be referenced to the BS timing (at the input), so if the burst is delayed then it will fall outside the acceptable gain profile. This seems to be handled quite simply in existing repeater TDD requirements we think something similar would be appropriate.

	Nokia, Nokia Shanghai Bell
	We prefer option 1. End-to-end switching delay would need to account for smallest applicable propagation delay which may not be easy to agree.

	CommScope
	Option 1.  Actual requirements will depend on the installation and serving base station, artificial limitations should not be imposed.

	Qualcomm
	We prefer Option 1. we could discuss further in the test definition how to ensure that the “end-to-end” switching happens with the time that would be allowed based on the pwer ramp-up/down and the configured guard period in the cell



 Sub topic 3-3 
	Company
	Comments

	XXX
	

	CATT
	We think the ON/OFF mask may not be necessary for TDD switching timing requirement. Our understanding of TDD switching timing requirement is that it defines the requirement of switching on/off TX/RX path accurately, so EVM and off power are important. If transient time is defined, it should be in a separate clause. But we prefer to discuss the necessity first. And the measured performance using signal generator may not be the same performance with the performance with BS/UE input signal. There’s another thing should be noted that BS/UE has ON/OFF mask requirement, not DL-UL or UL-DL transient time requirement. There’s TRX time requirement in RAN1 spec for UE, but there’s no such RF requirement and test. It seems several concepts are mixing here.

	Ericsson
	Agree option 1

	Samsung
	Would like to clarify whether this option 1 also implies that the requirement would be verified for each transition point respectively? If so it’s preferred to capture this in the option. 

	ZTE
	Option 1 but for FR2 UL, the value should be 3us as well.

	CMCC
	The same view as we stated in sub topic 3-2

	Huawei
	Option seems ok

	Nokia, Nokia Shanghai Bell
	We are ok with option 1, but there is a typo in “For FR2 UL, DL-UL and UL-DL transition times are 5us”, the time should be 3us. 


	CommScope
	Option 1 is OK

	Qualcomm
	We are fine with Option 1, we also are ok to have the FR2 UL time reduced to 3us.


 
Sub topic 3-4 
	Company
	Comments

	XXX
	

	CATT
	Support the proposals similar with option 1, but the EVM should be checked in ON state with the maximum output power and OFF power should also be tested. We proposed this solution in our contribution R4-2117317.

	Ericsson
	We prefer to define the requirement based on output power level. It is actually the level of output power that gives rise to interference to other receivers, not the gain. Other receivers that may suffer interference do not care how much gain the repeater has; just that it has gone to minimum power within the time. The minimum power can be set the same as for other network nodes in DL or UE in UL. It is also easy to measure that the repeater transits down to minimum power (at least conducted); the input signal can be kept on continuously and the output should be expected to transit from rater power to minimum or vice-versa during the TDD transient period.

	Samsung
	Seems we have absolute transmitted output level to be defined for UL and DL. Hence it would be straightforward to use absolute on/off power level compared with gain approach. .

	ZTE
	Option 1 value for DL is OK, but for UL, we preferred to align the OFF state power with IAB-MT, not UE.

	CMCC
	we are OK for gain or power. 
If we finally define gain related requirements. The rated gain is based on declaration and OFF/zero gain is [x]dB. 
If we finally define power related requirements. the same OFF power as current gNB/UE can be reused.

	Huawei
	The repeater is a gain device, as such it can only control its gain, by specifying output power it is necessary to specify input power under which that output power is achieved. This implies that if the input power is low or there is no signal present then the repeater does not need to switch its gain between UL and DL slots? For the OFF power level what are we assuming the input power is? Clearly for the radiated system in a test chamber the radiated power at the output will be similar to the radiated power at the input regardless of the repeater gain (as long as its less than zero). So is there any point in the gain being less than zero? Whilst the tests will of course be defined with specific input and output powers it seems the gain is really the important parameters being tested.
Finally the -85dBm requirement for conducted power off is really to protect your own or collocated receivers, it is perhaps not need for a repeater to be so low, maybe as a co-location requirement?

	Nokia, Nokia Shanghai Bell
	We do not see the need to mix EVM into the discussion in option 1 as there is a separate test for EVM, but omitting the EVM aspect we would be ok with both option 1 and option 2 but prefer option 1, as it more clearly guarantees a max limit for OFF-state max power.

	CommScope
	Option 1.  The TX power determines and interference, not the gain. 

	Qualcomm
	We support Option 1.


 
Sub topic 3-5 
	Company
	Comments

	XXX
	

	CATT
	We prefer to wait the agreements of what requirements will be defined for TDD switching timing requirement.

	Ericsson
	In our view, the TDD transient period requirement is best defined in terms of transient time between power states; in this case there is no need to define terms describing gain.

	Samsung
	This topic relates to sub-topic 3-4. Again, it’s not favored to define gain.  

	ZTE
	The wording “gain” is for LTE repeater (and before) since the output power was defined by gain. However, if we decide to use transient period to describe the switching time, the description of gain is no longer needed.

	CMCC
	Rated gain: Forward gain for either UL or DL based on manufacturer’s declaration. Rated gain can be different for UL and DL. 
Here rated gain the achievable maximum gain meeting all other RF requirements. repeater could use any gain not larger than this rated gain in its normal operation state.
Off-state gain: Forward gain for either UL or DL in the OFF state.
Of cause, we are also OK if we finally agree to define power related requirement i.e. maximum power and OFF power.

	Huawei
	Assuming we use the term gain (which we believe is necessary) then with ALC the gain can be changed (by at least 10dB) to avoid overdriving the output stages so the condition of the declared gain must be stated hence the clarification in our definition (option 1).
Gain is an important parameter for the repeater as the gain cannot be greater than the input and output antenna isolation, for conducted systems this is not necessarily know until after installation as such gain is an installation parameter. So I don’t think its possible to ignore it. That gain can be reduced but not increased else oscillation must occur. Other than for ALC it’s not clear why you would reduce the gain in operation so it’s a fixed parameter whereas output power varies depending on the input power level. If we define output power we must also define input power – what’s the difference between doing this and specifying gain? In fact it seems worse as it leaves the gain unspecified at other input powers than the one specified?

	Nokia, Nokia Shanghai Bell
	We can accept both option 1 and option 2. As discussed in our contribution “zero gain” is not a preferred term as it can be mixed with 0 dB gain.

	CommScope
	The switching characteristics should be based on power rather than gain.  If a gain definition is necessary, then we’d support option 2.


 
Sub topic 3-6 
	Company
	Comments

	XXX
	

	CATT
	We prefer to postpone it to conformance part as FFS. In our understanding, repeater can be treated as a transparent node both in the field and test lab. So signal generator’s starting/end time can be set as in the real field, and the repeater should operate accurately. For example, there’s DL delay in UE side, and UE set the corresponding TA to transmit UL signal. So one signal generator is like BS, the other signal generator is like UE. How to synchronize the two signal generator and add the delay/TA can be discussed in the conformance part.

	Keysight
	This is additional comment on own tdoc, and the point moderator brought up as topic 3-6.
It is about clarification of timing point for defining switching requirement (whatever the definition becomes as agreement), current and previous discussion has some word but not clear enough for defining “point of time” start and end. For example, just an example for describing this issue, let’s assume10us became as requirement but as of now, point of time to start and end of this time period is not clearly defined, one further clear definition is needed. Example as proposal text brought up in this tdoc R4-2118725 is in TS38-101 “core” requirement text.

	Ericsson
	Option 3; We believe that the transient period should be defined based on the power levels at the TAB connectors or RIB (assuming sufficient input signal to achieve rated power and input signal being continuous). Defining a timing point would imply a synchronization requirement, which we agreed not to have. Establishing the correct time for the transition can be left for test implementation.

	ZTE
	Option 3. This issue should be left to test implementation.

	CMCC
	Option 2. From our point of view such timing point is only used for testing. Three testing points are suggested.
Termination point in OFF status. Two start points at the start of DL and UL burst respectively.

	Huawei
	We understand that we do not have a delay requirement for the repeater because it is covered by the switching requirement. For this to be true then it seems that the switching profile must be referenced to the BS timing (as it is in the UTRA TDD repeater spec). Most of the proposed switching diagrams include something like “DL burst” from which the transition period is referenced, that DL (or UL) burst must be aligned with something? As such it should be part of the switching requirement in the core spec.

	Nokia, Nokia Shanghai Bell
	We think clear definition of the timing point is needed at least in conformance specification, but it does not harm to discuss it now so that there is common understanding on the basis on which core requirement is set. 
In our view the timing reference point is the slot boundary of the transmission at the input side of the repeater. E.g. in DL to UL transition with 3 us transition time, repeater has 3 us to shut down DL transmission at UE side output, and counting of the time starts from the time point where useful signal ends (end of slot) at BS side input.

	CommScope
	Option 3, should be left to test implementation.

	Qualcomm 
	Option 2 for now, we might also conclude that nothing is needed but only when discussing the actual test definition.


 
Agreements in GTW:
Agreements:
Including switching ([power ramp-up/-down]) time requirements 
-FFS whether group delay need to be considered in conformance test and/or in core requirements
-Not precluded the scenarios with large group delay e.g. by declaration basis
-Timing reference as [the signal to repeater input port]
Off power/gain requirements also need to be included
FFS for EVM need to included or not 


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

	XXX
	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#3-1
	The company views are quite diverse. On the other hand, depending on which requirements will be defined, there might not be a needed for a specific name.
Recommendations for 2nd round: Do not discuss this issue further. If needed, we can come back to this discussion once the details of the requirement are worked out.

	Sub-topic#3-2
	Based on the comments and the GTW agreements captured above, there seems to be consensus not to have an end-to-end requirement but rather a requirement based on the power ramp-up and ramp-down of the repeater
Recommendations for 2nd round: Continue the discussion based on the agreements in GTW to try to make further progress on the issues that are still FFS.

	Sub-topic#3-3
	Most companies agree with the proposal in Option 1, however, some companies would like to better understand the relationship between these transient requirements and the TDD switching. There were also some comments that the value should be 3us for FR2 UL.
Recommendations for 2nd round: Continue the discussion to try to agree Option 1 and check what further clarifications are needed. Check also if 3us is agreeable for FR2 UL
Tentative agreement on power ramp-up/down: 
Reuse the BS requirements:
· For FR1 DL, DL-UL and UL-DL transition times are 10us
· For FR2 DL, DL-UL and UL-DL transition times are 3us
· For FR1 UL, DL-UL and UL-DL transition times are 10us
· For FR2 UL, DL-UL and UL-DL transition times are [3]us
 

	Sub-topic#3-4
	Most companies support option 1 as being straightforward since output power is easier to check directly. There is also a comment that with repeater being a gain device, checking based on gain would be more suitable.
Recommendations for 2nd round: Continue discussion to try to achieve consensus around Option 1. check if any further clarifications or changes/amendments are needed. Power levels can be further discussed if not yet agreeable.
Tentative agreement: 
· Define requirements for switching based on output power (checked by EVM meeting accuracy requirement)
· power levels as proposed in R4-2118238 (-85dBm/MHz per for FR1 DL, -36dBm/MHz TRP for FR2 DL, -50dBm/actual transmission bandwidth for UL)


	Sub-topic#3-5
	The views on this topic are still very diverse , with arguments for both using gain and not using it. It was also pointed out that this discussion is related with the definition of the switching requirements and the transient requirement. 
Recommendations for 2nd round: Continue the discussion to try and clarify the relationship between the gain definitnion and ALC, definition of on/off transient, whether the state when repeater is off should be 0 gain or a different term. 

	Sub-topic#3-6
	Based on the comments and the GTW discussion, this point is related to the definition of the power transient and switching requirement(if defined). 
Recommendations for 2nd round: Continue the discussion in the 2nd round to see if some more progress can be made on the definition of the transient, timing reference point and group delay.




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)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Continue the discussion in  a WF on Repeater Switching Requirements and Power transients. try to make further progress based on the GTW agreements and 1st round summary. Focus on the open points in the GTW discussions as they are related to most sub-topics here.


Topic #4: Others

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

	R4-2118470
	ZTE Corporation
	[bookmark: _Hlk86353547]Proposal 1: Consider the repeater as a BS, and refer to the BS-related specification when defining requirements.

	R4-2118908
	Nokia, Nokia Shaghai Bell
	Proposals on splitting the specification drafting work

	
	CMCC
	Proposal on splitting the spec drafting work



Open issues summary
Details related to the drafting of the specifications are not yet agreed, there are some proposal to further progress the work.
Sub-topic 4-1
Specification drafting and referencing
Issue 2-1: Specification drafting and referencing of other specs
· Proposals
· Option 1: Consider the repeater as a BS, and refer to the BS-related specification when defining requirements.
· Option 2: Other proposals
· Recommended WF
· TBA
Please state your preference. If option 2 is preferred, please provide some alternate proposal
Sub-topic 4-2
Specification drafting and work split
 R4-2118908 proposes to split the drafting work based on clause and subclause numbers. There is also a proposal for the work split based on the skeleton from the spec editor that is shown below. The tables are relatively long, if there will be agreement on this split in the first round we can ask companies to volunteer for the different clauses in the 2nd round.
Issue 2-2: Specification (38.106) drafting and work split
· Proposals
· Option 1: Do you agree with the proposed split in the table below? 
· Option 2: Is the proposal in R4-2118908 better?
· Option 3: other split
· Recommended WF
· Option 1
Please provide comments if a different split is desired. If Option 3 is preferred, please provide an alternate work split proposal. 
For the proposal from the editor, there are already 2 volunteers.
	[bookmark: _Hlk86159055]Agenda item
	Responsible company

	1. scope
2. References
3. Definitions of terms, symbols and abbreviations
	Qualcomm

	4. general
5. operating bands
	CATT

	6.1 general
6.2 repeater output power
7.1 general
7.2 repeater output power
	Huawei (RK)

	6.3 frequency stability
6.4 out of band gain
7.3 OTA frequency stability
7.4 OTA out of band gain
	Ericsson

	6.5 unwanted emissions
May include OBUE, ACLR, spurious emission requirements.
7.5 OTA unwanted emissions
May include OBUE, ACLR, spurious emission requirements.
	Nokia

	6.6 Error vector magnitude
7.6 OTA Error vector magnitude
6.7 input intermodulation
7.7 OTA input intermodulation
	CMCC

	6.8 output intermodulation
7.8 OTA output intermodulation
6.9 Adjacent channel rejection ratio (ACRR)
7.9 OTA Adjacent channel rejection ratio (ACRR)
	ZTE

	6.10 ON/OFF time mask
7.10 ON/OFF time mask
Annex A (normative) Environmental requirements for the Repeater equipment
	CATT



Companies views’ collection for 1st round 
Open issues 
Sub topic 4-1 
	Company
	Comments

	XXX
	

	CATT
	Support the view and support to have some drafting rules first like IAB. IAB spec drafting rules can be referred.

	Keysight
	In high level, OK with BS approach. However, as the same discussion has done on IAB, some requirement, such as EVM, UE method should be allowed (TS38.101 and TS38.521 should be referred for some case like EVM). This is because of existing UL signal measurement method (note, there are difference between BS and UE for EVM in some definition) for UL signal should be allowed for use of already available measurement equipment.

	Ericsson
	We don’t fully understand what is meant by “consider the repeater as a BS”; it may sound better as “consider the repeater as a network node”.
For the second part, is it a proposal to put references in the repeater TS to the BS specification?
Some repeater requirements may not be defined in the BS spec (e.g. ACRR) or may not be the same

	ZTE
	The motivation for discussing this issue is to determine the framework of requirements, since the framework of BS and UE are different. The wording of “network nodes” mentioned by Ericsson is good, but in any case, we believe that the repeater should be considered as a network service provider rather than a user. This means that the requirement of repeater should be discussed under the framework of BS or IAB, not UE. Especially for the requirements defined in both BS spec and UE spec, they should be defined in the manner of the BS/IAB.

	CMCC
	In general option 1 is OK and we could refer to BS spec for spec drafting. But for some UL requirements, UE spec may be referred.
Another issue is do we need to copy all the spec into repeater’s spec or only state “refer to TS 38.104/38.101”?

	Huawei
	As the repeater does not generate its own signals lie a BS then many of the requirements are distinctly different only really the emission requirements are similar but even with these repeater requirements refer to the passband rather than the operating band in many cases. Existing repeater specification draft out the full requirements and are not excessively large. It seems following this approach than using heavy referencing would be better.

	Nokia, Nokia Shanghai Bell
	In our view the high-level principle is that repeater is an infrastructure node and therefore BS-related specifications are applicable. However, final considerations depend case-by-case as e.g. FR2 PC1 power limits are being considered and therefore in that specific case UE specification is more correct reference point. 

	CommScope
	The repeater specifications will be related to and similar to the BS and where appropriate the BS specifications should be referred to and be consistent with the BS specifications; however, there will be differences in some cases.  

	Qualcomm
	We also believe we should follow a similar approach to IAB considering the similarities between these nodes(having a “BS side” and a “UE side”). There could be flexibility in how this gets done in practice.


 
Sub topic 4-2 
	Company
	Comments

	XXX
	

	CATT
	We don’t have strong opinion, but support aligning the editors for the same requirements of conducted and radiated requirements. The split can also be adjusted in the 2nd round according to the discussion.
Comments added later: The moderator suggests we volunteer to the editors in 2nd round, but it seems companies are so eager.. 
The left parts are not much, we volunteer to the two areas, because they’re not complicated.
4. general
5. operating bands
And
6.10 ON/OFF time mask
7.10 ON/OFF time mask
Annex A (normative) Environmental requirements for the Repeater equipment

In our understanding, ON/OFF mask may not be needed. But we can volunteer it according to the final decision.

	Ericsson
	The split seems OK. We volunteer for one area, e.g.
6.3 frequency stability
6.4 out of band gain
7.3 OTA frequency stability
7.4 OTA out of band gain


	ZTE
	We are OF for this split, and We volunteer for one area, e.g.
6.8 Output intermodulation
7.8 OTA output intermodulation
6.9 Adjacent channel rejection ratio (ACRR)
7.9 OTA Adjacent channel rejection ratio (ACRR)

	CMCC
	The split is OK for us and as stated before we would likely to be the volunteer for following aspects.
6.6 Error vector magnitude
7.6 OTA Error vector magnitude
6.7 input intermodulation
7.7 OTA input intermodulation

	Huawei
	Split is ok – I think we already have an allocation (happy to take another if there are not enough voluenteers)

	Nokia, Nokia Shanghai Bell
	We can take the split presented in this document as starting point. Nokia volunteers for the unwanted emissions sections.
6.5 unwanted emissions
May include OBUE, ACLR, spurious emission requirements.
7.5 OTA unwanted emissions
May include OBUE, ACLR, spurious emission requirements.

	Qualcomm
	We are fine with the proposed split. We will take some of what is left in the 2nd round after the current volunteers are already filled up.


 
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

	R4-2117731
	Company ANokia: Some of the content is still under discussion so we prefer not to endorse this at this point of time. Some corrections are also needed as e.g. the emissions seem to refer to UE specification and include multi-band aspects which are not agreed yet.

	
	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#4-1
	Most companies commented that the term network node but agree that the baseline approach should be that repeater is a network node for requirement definition.
Recommendations for 2nd round: Agree the following:
Consider the repeater as a network for the specification drafting. Further discuss more concrete drafting rules(e.g. referencing of BS or UE specs) as needed.

	Sub-topic#4-1
	Companies agreed with the split proposed by the spec editor and there are already multiple volunteers for different parts of the specifications
Recommendations for 2nd round: Continue the discussions based on the split proposed in the table to collect volunteers for different sections of the specifications.




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)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Continue the discussion in a WF on Spec drafting to capture the baseline agreement from topic 4-1 and the table with the split among companies.





Recommendations for Tdocs
1st round 
New tdocs
	[bookmark: _Hlk87023901]Title
	Source
	Comments

	WF on system parameters for repeaters
	CATT
	Based on the discussions in Topic #1

	WF on Repeater Classes/Types
	Nokia
	Based on the discussions in Topic #2

	WF on Repeater Switching Requirements and Power Transients
	Qualcomm
	Based on the discussions in Topic#3

	WF on Specification Drafting
	CMCC
	Based on the discussions in Topic#4



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2120653
	WF on system parameters for repeaters
	CATT
	Agreeable
	

	R4-2120654
	WF on Repeater Classes/Types
	Nokia
	Agreeable
	

	R4-2120655
	WF on Repeater Switching Requirements and Power Transients
	Qualcomm
	Agreeable
	

	R4-2120656
	WF on Specification Drafting
	CMCC
	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 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-210xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-210xxxx
	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

	CATT
	Huiping Shan
	shanhuiping@catt.cn

	Keysight
	Takao Miyake
	takao_miyake@keysight.com

	Samsung
	Yankun Li
	Yankun.li@samsung.com 

	Nokia, Nokia Shanghai Bell
	Toni Lähteensuo
	toni.h.lahteensuo (at) nokia.com

	CommScope
	Van Hanson
	van.hanson@commscope.com

	NEC
	Tetsu Ikeda
	tetsu.ikea@nec.com

	Qualcomm
	Valentin Gheorghiu
	vgheorgh@qti.qualcomm.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)
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