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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 
· TDD Repeater Switching Requirements
· Other issues
· 2nd round: TBA

Topic #1: System Parameters
Several system parameters are discussed in this section. The discussion focuses on the following:
· Multi-band repeater definition
· Co-location requirements

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

	R4-2200089
	CATT
	[bookmark: _Hlk92980789]Proposal 1: NR BS co-located requirements can be reused for multi-band NR repeater co-location requirements.

	R4-2200818
	CMCC
	Observation 1: operators are suggested to avoid co-location deployment between repeater and gNB. Since such co-location scenarios may not be avoided, it’s better to still consider the scenario that repeater is co-located with gNB. 
Observation 2: NR repeater maybe co-located with other RAT repeater over non-overlapping spectrum.
Proposal 1: It is still suggested to retain co-located related requirements in repeater spec assuming repeater maybe co-located with gNB and other RAT repeater over different non-overlapping frequency range.
Proposal 2: it is suggested to only retain co-located requirement between repeater and gNB and doesn’t explicitly define repeater-repeater co-located spurious emission requirements.
Proposal 3: interference signal strength is assumed to be 16dBm for co-located input IMD requirements regardless repeater is co-located with gNB or other repeater.
[bookmark: _Hlk92981881]Proposal 4: interference signal strength is assumed to be 30dB lower than wanted signal when define output IMD requirements.

	R4-2201289
	ZTE Corporation
	Proposal 1: It is appropriate to associate the co-location spurious emission requirement with the repeater class.
Proposal 2: The requirements related to multi-band co-location at this stage are only applicable to type 1-C repeaters.
Proposal 3: Define the the following definition: “multi-band repeater: Antenna Connector of repeater type 1-C  associated with a transmitter or receiver that is characterized by the ability to process two or more pass band(s) in common active RF components simultaneously, where at least one pass band is configured at a different operating band than the other pass band(s) and where this different operating band is not a sub-band or superseding-band of another supported operating band.”
Proposal 4: The description text of input intermodulation can refer to the relevant text in the NR BS specification, and the co-located TDD repeater that are synchronized and using the same or adjacent operating band can transmit without special co-locations requirements. For unsynchronized TDD repeater, it may need further evaluation.
Proposal 5: It is reasonable to re-use the co-location requirements of NR or LTE respectively; No need to make additional changes to the requirements; declare the exclusion or provision of the multi-band scenario through Notes.
Proposal 6: We believe that re-using the BS spurious emission co-location requirements in TS 38.104 could be a good starting point.
Proposal 7: The LTE repeater input intermodulation requirements could be a good starting point.
Proposal 8: The input intermodulation requirements shall apply in addition inside any Inter RF pass band gap.



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: Multi-band repeater definition
· Proposals
· Option 1: Define multi-bad repeater as follows:
· Antenna Connector of repeater type 1-C  associated with a transmitter or receiver that is characterized by the ability to process two or more pass band(s) in common active RF components simultaneously, where at least one pass band is configured at a different operating band than the other pass band(s) and where this different operating band is not a sub-band or superseding-band of another supported operating band.
· 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 framework
· Proposals
· Option 1: Retain co-location related requirements in repeater spec assuming repeater maybe co-located with gNB and other RAT repeater over different non-overlapping frequency range, do not define explicit repeater-repeater colocation spurious requirements.(CMCC)
· Option 2: Retain co-location related requirements in repeater spec assuming repeater maybe co-located with gNB and other RAT repeater over different non-overlapping frequency range, also define explicit repeater-repeater co-location spurious requirements.
· Option 3: Only define repeater-repeater co-location requirements (NR to NR and NR to other RATs)
· Option 4: Other options
· Recommended WF
· Option 1
Please state arguments for your choice to achieve better progress on this discussion
Sub-topic 1-3
Co-location requirements:
Issue 1-3: Co-location requirements
· Proposals
· Option 1: NR or LTE BS co-location requirements can be reused for multi-band NR repeater co-location requirements
· Differentiate repeater co-location requirement based on repeater class
· Option 2: NR or LTE BS co-location requirements can be reused for multi-band NR repeater co-location requirements 
· Do not differentiate repeater co-location requirement based on repeater class, base requirements on class with highest power
· Recommended WF
· Option 1
If option 2 is preferred, please state supporting arguments
Sub-topic 1-4
Co-location requirements, input IMD requirements
Issue 1-4: Input IMD Requirements for co-location
· Proposals
· Option 1: interference signal strength is assumed to be 16dBm for co-located input IMD requirements regardless repeater is co-located with gNB or other repeater.
· Option 2: The LTE repeater input intermodulation requirements could be a good starting point. Input intermodulation requirements shall apply in addition inside any inter-RF pass band gap
· Option 3: others
· Recommended WF
· TBA
Please state your preference and supporting arguments. If a combination of options 1&2 or another option is preferred, please put forward a clear proposal
Sub-topic 1-5
Co-location requirements, output IMD requirements
Issue 1-5: Output IMD requirements for co-location
· Proposals
· Option 1: interference signal strength is assumed to be 30dB lower than wanted signal when define output IMD requirements.
· Option 2: Take BS spurious emission co-location requirements in TS 38.104 as starting point.
· Option 3: others
· Recommended WF
· TBA
Please state your preference and supporting arguments. If a combination of options 1&2 or another option is preferred, please put forward a clear proposal

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

	XXX
	

	CATT
	Ok with the recommended WF.

	CMCC
	The recommended WF is OK for us

	Huawei
	Definition in option 1 is ok 

	Ericssion
	Option 1 is OK

	Nokia, Nokia Shanghai Bell
	We support option 1.  


	ZTE
	OK with WF since it’s proposed by us.

	NEC
	Proposed definition looks one for multi-band connector. As a definition of multi-band repeater, we propose “Repeater with antenna connector for repeater type 1-C or with multi-band RIB for repeater type 2-O associated with a transmitter or receiver that is characterized by the ability to process two or more pass bands in common active RF components simultaneously, where at least one pass band is configured at a different operating band than the other pass band(s) and where this different operating band is not a sub-band or superseding-band of another supported operating band“

	Qualcomm
	Option 1 is agreeable to us.


 
Sub topic 1-2 
	Company
	Comments

	XXX
	

	CATT
	Our understanding is that following E-UTRA repeater approach may be ok. In TS 36.106, it seems all of the co-location requirements were assuming co-location with BS. But the intention of input IMD requirement is to protect repeaters’ input.

	CMCC
	Option 1 is preferred.
for co-location scenario, operators are suggested to avoid co-location between repeater and other gNB. but we are afraid maybe it’s hard to totally avoid such case, so co-location with gNB is suggested to be retained. Of cause there is also scenario that repeater is located with other RAT repeater. Both cases should be considered but this doesn’t mean we should explicitly describe all above two co-location scenario into the spec. 
Co-located requirements include spurious emission, input IMD, output IMD and maybe OOB gain requirements. 
For spurious emission, our analysis shows -96dBm/100kHz is enough for repeater-repeater co-location scenario if we also assume that repeater’s donor is allowed to degrade with 0.8dB REFSENSE. so maybe we just need to explicitly define -96dBm/100kHz for repeater co-location with gNB scenario but not explicitly define repeater-repeater co-location spurious requirements.

	Huawei
	Co-location requirements are optional by declaration, the more deployment options available the better (as requirements are not mandatory). 
In terms of emission the level is based on output interference which must be less than a certain level (-96dBm/100kHz) so to avoid desensitizing a BS receiver. The current requirement does not consider what is at the input so as well as an emissions requirement the gain should be lower than the isolation. As this is 30+30dB = 60dB this is probably not very difficult. Anyway the BS co-location should also be ok for repeater to repeater requirements. So I think option 1 is ok.

	Ericsson
	Option 1. The co-location interference requirements can be independent of whether the other unit that could be interfered is a repeater or gNB. For the RX requirements, since repeaters have the same power classes as gNB we think that the same RX levels can be applied.

	Nokia, Nokia Shanghai Bell
	We support option 1.


	ZTE
	Option 2.
The repeater also has DL capability, it should be regarded as a BS when considering co-location requirements. It is true that operators can avoid the repeater causing additional interfering by optimized implementation,  but we believe that define a clear requirement can prevent some worst cases from happening.

	NEC
	We support option 1. No need to differentiate co-location requirements with gNB and other repeater.

	Qualcomm
	We support option 1.


 
Sub topic 1-3 
	Company
	Comments

	XXX
	

	CATT
	Option 1 which is the same with BS requirements, so our understanding is that option 1 and option 2 may be equal.

	CMCC
	Option 1 is preferred. Besides, TDD system only consider un-synchronization operation.

	Huawei
	Option 1 is ok

	Ericsson
	We agree that the BS co-location requirements can be used as a baseline and should differentiate depending on class. The BS co-location blocking requirements need some adaptation to be applicable to repeaters.

	Nokia, Nokia Shanghai Bell
	We support option 1. Our understanding is that co-location requirements for repeaters are defined for both DL and UL.

	ZTE
	Option 1.

	NEC
	We support option 1.

	Qualcomm
	Option 1. 


 
Sub topic 1-4 
	Company
	Comments

	XXX
	

	CATT
	Option 2.

	CMCC
	Option 1 but add some modification that differentiate repeater co-location requirement based on repeater class.

	Huawei
	Option 1 to use the BS levels is ok, the bit about the passband gap from option 2 is probably valid also

	Ericsson
	The interference signal strength should be aligned to the NR BS specification.

	Nokia, Nokia Shanghai Bell
	We support option 1.

	ZTE
	Option 2. We don't see much issues with input IMD for the LTE repeater, so we think the LTE spec can be reused. 

	NEC
	We support option 1.


 
Sub topic 1-5 
	Company
	Comments

	XXX
	

	CATT
	Option 2. Option 2 includes option 1?

	CMCC
	Option 1 is preferred assuming CL is 30 dB between aggressor and victim.

	Huawei
	Option 1 and option 2 are not mutually exclusive? Option 1to use -30dB interferer is ok, as for the SE requirements the repeater should meet all SE requirements including any declared co-location emission requirements.

	Ericsson
	For the IMD requirements, option 1 is applicable (30 dB isolation assumed)

	Nokia, Nokia Shanghai Bell
	We support option 2. We are ok to use 38.104 co-location requirements as starting point.

	ZTE
	We are a little confused about Option1 and Option2 captured in this summary, the output IMD(or transmitter IMD) are defined by multiple factors, including wanted signal type, interfering signal type, interfering signal level, et cetera. Option 1 seems to be the interfering signal level, which is a subset of Tx IMD requirements. In addition, the output IMD in TS 36.106 only has a general description(no co-location related requirements), and the co-location-related description in TS 38.104 seems to be only applicable to type 1-H BS. However, we will not capture type 1-H in repeater spec, this sub topic may need more clarifications.

	NEC
	We support option 1, assuming 30 dB coupling loss.




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

	R4-2200086
	Company ANokia: 4.4 typo 'Rpeater', type 1-H to be removed in clause 4.5 in table, and 4.8. In clause 4.4 that uplink and downlink classes can be freely combined, i.e. single repeater can have different UL and DL class. This might be obvious as there is no medium range for UL though.

There is some mismatch with the content and title of clause 4.1

	
	Company B

	
	

	R4-2200087
	Company ANokia: Frequency range definition may need to updated to be FR2-1 and similarly term FR2 throughout the document.

	
	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 Option 1. One company commented that the wording could be improved as the current proposals could be a bit confusing.
Candidate options:
Recommendations for 2nd round: Try to agree a definition for the multi-band repeater by taking Option 1 as baseline and check if any fine tuning can be done to improve the wording

	Sub-topic #1-2
	 The large majority of companies support Option 1, one company commented that Option 2 would be more suitable. The only difference between the options is whether any repeater-repeater co-location spurious reqs should be defined. 
Recommendations for 2nd round: Try to make an agreement based on Option 1. Check if anything needs to be added so that consensus can be reached.

	Sub-topic #1-3
	Based on the comments, the companies agree to option 1.
Recommendations for 2nd round: Capture Option 1 as agreement, check if anything would need to be added.

	Sub-topic #1-4
	The views are somewhat split between Option 1 and Option 2.
Recommendations for 2nd round: Further discuss in the 2nd round if an agreement can be reached or what should be further discussed/analyzed until the next meeting to reach an agreement.

	Sub-topic #1-5
	The views are split, however, some combination of Option 1 and Option 2 might be agreeable.
Recommendations for 2nd round: Further discuss in the 2nd round if an agreement can be reached through a combination of Option 1 and 2 or what should be analyzied until the next meeting.




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 on System Parameters to capture agreements from the 1st round and also try to make more progress on the issues where there is o consensus.

Topic #2: 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

	R4-2200090
	CATT
	Proposal 1: BS transient period requirement is reused for both repeater DL and UL, i.e. the requirement is for OFF to ON and ON to OFF.
Proposal 2: The reference point is the same as what is used for transmit output power. It can be discussed further in conformance test phase.

	R4-2200821
	CMCC
	Proposal 1: output power and EVM should be tested during the whole ON state to ensure repeater doesn’t terminate amplification before the end of ON period.
Proposal 2: power levels for OFF state is suggested as below:
· -85dBm/MHz per antenna connector for FR1 DL
· -50dBm/MHz per channel bandwidth for FR1 UL
· applying co-located spurious emission for co-located scenario if defined in repeater spec.
Proposal 3: OFF power should be tested during testing period start from the end of ON period + transition period to the start of next ON period – transition period for repeater’s transient period testing as shown in above fig 1.
Observation 1: we should regulate group delay requirements to avoid U->D interference.
Proposal 4: define [5-10]us group delay requirements or at least test group delay requirements based on vendor’s declaration.

	R4-2201290
	ZTE Corporation
	Observation 1: When the synchronization issues can be decoupled from TDD switching requirements i.e. the repeater can be synchronized by default or through other requirements, the switching requirements including transmitter OFF power and transient period could ensure that the repeater successfully completes the switching operation.
Observation 2: When The synchronization issues can not be decoupled from TDD switching requirements, in order to ensure that the switching operation works correctly, additional switching requirements may need to be introduced to implicitly solve the synchronization issue of repeater.
Proposal 1: RAN4 should first determine whether the switching requirements are related to synchronization issues. When synchronization can be guaranteed, transmitter OFF power and transient period are sufficient for switching operation, no additional switching requirements are needed.

	R4-2201526
	Ericsson
	Proposal 1: The timing should be defined based on the slot timing, not the timing of the input signal for the core requirement.
Proposal 2: The agreed transition times are acceptable assuming that repeaters do not do any kind of digital conversion / processing.
Proposal 3: The declaration for the exception repeater should be: The repeater will not be deployed in which it can cause interference towards other nodes due to switching times.
Proposal 4: For FR1 DL, the OFF power shall be -85dBm / MHz per connector
Proposal 5: For FR2 DL, the OFF power shall be -36 dBm / MHz TRP
Proposal 6: For FR1 UL, the OFF power shall be -50dBm / (REF_SCS*(12*NRB+1)/1000) per connector
Proposal 7: For FR2 UL, the OFF power shall be -36 dBm / MHz TRP

	R4-2201544
	NEC
	Proposal 1: To agree off power limits same as BS/UE off power limits.
Proposal 2: To agree “no input signal” for off power requirement condition.
Proposal 3: To adopt transmitter transient period requirement for BS-side connector/RIB and UE-side connector/RIB, instead of DL-UL and UL-DL transient requirement.

	R4-2201656
	Nokia, Nokia Shanghai Bell
	Observation 1: For conformance testing of DL-to_UL switch, 
i. Input signal needs to be at ON level till the end of the DL interval as per TDD configuration.
ii. Input signal needs to be turned ON at the start of UL interval at the UE side of the repeater. 
For conformance testing of UL-to-DL switch, 
i. Input signal needs to be at ON level till the end of the UL interval at the UE side as per TDD configuration.
ii. Input signal needs to be turned ON at the start of DL interval at the gNB side of the repeater.

[image: ]
 Figure 1 DL-UL switching 
Proposal 1: Include Figure 1 in the specification to illustrate repeater TDD switching procedure.
Proposal 2: For the UL OFF power level, use -50 dBm/actual Tx BW for FR1, but for FR2 use -36dBm/MHz.
Proposal 3: For FR1, the input power level for OFF power need not be specified; for FR2, the input signal should be OFF during repeater OFF period.
Proposal 4: The input power level for maximum output power in the downlink should be equal to (maximum DL output power – maximum DL gain) and the input power level for maximum output power in the uplink should be equal to (maximum UL output power – maximum UL gain).
Proposal 5: To allow declaring special implementation with long group delay, impact on frame utilization and/or possible deployment locations needs to be made visible in the specifications.
Proposal 6: Switching requirements are verified also for special implementation. 
Proposal 7: Confirm that the timing reference for the test should be the repeater input port.
Proposal 8: Confirm the following:
		For FR2 UL, DL-UL and UL-DL transition times are 3us. 




Open issues summary
The following issues are discussed in this section:
1. transient time for FR2 UL(ramp-up/ramp-down) 
2. transient time assuming no digital conversion/processing
3. Off power levels
4. timing reference – slot timing
5. timing reference – input port 
6. handling of exception for group delay
7. Input power during repeater off period
8. input power for maximum output power
9. conformance testing of DL/UL to UL\DL switching
10. output power and EVM test
11. Synchronization handling
Sub-topic 2-1
Transient time(ramp-up/ramp-down) for FR2 UL
Issue 2-1: Transient time for FR2 UL
· Proposals
· Option 1: Confirm 3us
· Option 2: Other options
· Recommended WF
· Option 1. If Option 2 is prepared, please provide an alternative proposal
Sub-topic 2-2
Transition time assumption 
Issue 2-2: Transition time assumption
· Proposals
· Option 1: transition times are acceptable assuming that repeaters do not do any kind of digital conversion / processing.
· Option 2: No need for any explicit assumption/agreement. Repeater just has to meet the requirement, actual implementation does not matter
· Option 3: Others
· Recommended WF
· TBD
If Option 3 is preferred please provide an alternative proposal 
Sub-topic 2-3 
Off Power levels
Issue 2-3: Off Power Levels
· Proposals
· Option 1: Agree the following:
· For FR1 DL, the OFF power shall be -85dBm / MHz per connector
· For FR2 DL, the OFF power shall be -36 dBm / MHz TRP
· For FR1 UL, the OFF power shall be -50dBm / (REF_SCS*(12*NRB+1)/1000) per connector
· For FR2 UL, the OFF power shall be -36 dBm / MHz TRP
· Option 2: Other proposals
· Recommended WF
· Option 1
If Option 2 is preferred, please provide an alternate proposal
Sub-topic 2-4
Time reference for timing measurements 
Issue 2-4: Time reference for transient times
· Proposals
· Option 1: Use the slot timing, not the timing of the input signal to define core requirement
· Option 2: Use the input signal timing as reference for the core requirement
· Option 3: Others
· Recommended WF
· Option 1
Please state your preference and supporting arguments. If Option 3 is preferred, please provide an alternate solution
Sub-topic 2-5
Reference point for timing measurements
Issue 2-5: Reference point for timing measurements
· Proposals
· Option 1: The reference is the input port
· Option 2: The reference point is the same as what is used for transmit output power
· Option 3: Other option
· Recommended WF
· Option 1
Please state supporting arguments for the preferred option. If option 3 is preferred, please provide an alternate proposal
Sub-topic 2-6
Handling of exceptions for group delay
Issue 2-6: Exceptions for group delay
· Proposals
· Option 1: The declaration for the exception repeater should be: The repeater will not be deployed in which it can cause interference towards other nodes due to switching times.
· Option 2: Allow declaring special implementation with long group delay, impact on frame utilization and/or possible deployment locations needs to be made visible in the specifications.
· Option 3: Allow declaring special implementation with long group delay, impact on frame utilization and declare that repeater will not be deployed such that it could cause interference towards other nodes (combination of Option 1 and Option 2)
· Option 4: Other
· Recommended WF
· TBA
Please state your preference and supporting arguments. If Option 4 is preferred, please provide an alternate proposal.
Sub-topic 2-7
Input power during repeater off period
Issue 2-7: Input power during off period
· Proposals
· Option 1: For FR1, the input power level for OFF power need not be specified; for FR2, the input signal should be OFF during repeater OFF period.
· Option 2: “no input signal” for off power requirement condition(for both FR1 and FR2)
· Option 3: Other options
· Recommended WF
· Option 2
If Option 3 is preferred, please provide an alternate proposal.
Sub-topic 2-8
Input power for maximum output power
Issue 2-8: Input power for maximum output power
· Proposals
· Option 1: The input power level for maximum output power in the downlink should be equal to (maximum DL output power – maximum DL gain) and the input power level for maximum output power in the uplink should be equal to (maximum UL output power – maximum UL gain).
· Option 2: Other options
· Recommended WF
· Option 1
If Option 2 is preferred, please provide an alternate proposal
Sub-topic 2-9
Conformance testing of switching time
Issue 2-9: Conformance testing of switching time
· Proposals
· Option 1: Follow the description in Observation 1 of R4-2201656, also include the figure in the specifications
· Option 2: Follow the description in Observation 1 of R4-2201656, no need for any diagram in the specifications
· Option 3: Other testing methodology
· Recommended WF
· Option 1
If option 3 is preferred, please provide an alternate proposal
Sub-topic 2-10
Output power and EVM testing for On period
Issue 2-10: Output power testing during On period
· Proposals
· Option 1: output power and EVM should be tested during the whole ON state to ensure repeater doesn’t terminate amplification before the end of ON period.
· Option 2: Other options
· Recommended WF
· TBD
If Option 2 is preferred, please provide an alternat proposals and supporting arguments.
Sub-topic 2-11
Synchronization handling/assumptions
Issue 2-11: Synchronization handling/assumptions
· Proposals
· Option 1: Synchronization is assumed for the requirements and in the test (transmitter OFF power and transient period are sufficient for switching operation)
· Option 2: Other options
· Recommended WF
· Option 1
If Option 2 is preferred, please provide an alternate proposal
Companies views’ collection for 1st round 
Open issues 
Sub topic 2-1 
	Company
	Comments

	XXX
	

	CATT
	Ok with the recommended WF.

	CMCC
	Option 1

	Huawei
	Option 1 ok

	Ericsson
	Option 1 OK

	Nokia, Nokia Shanghai Bell 

	We support Option 1.

	ZTE
	Option 1

	NEC
	We are fine with option 1.
3 us is ok for transient time (ramp-up/ramp-down) for FR2 UL. “DL-UL and UL-DL transition times” in the agreed WF in the previous meeting should be replaced with “transient time (ramp-up/ramp-down”, too.

	Qualcomm
	Option 1.


 
Sub topic 2-2 
	Company
	Comments

	XXX
	

	CATT
	Option 2 if we understand the issue correctly. We agree with the observation in R4-2201526 that repeater’s transient time is related to the digital processing such as digital filter, but think it’s not related to some other source of group delay such as buffer time. We proposed to measure EVM and OFF power not the transient time in the previous meeting’s contributions because we think output signal’s transient time = input signal’s transient time + repeater transient time. However, as we already agreed transient time as the TDD switching requirement. We prefer to continue the discussion with that agreement rather than reopen too many other issues.

	CMCC
	About transition time, we have one question for clarification. There are two transition time in the testing. One is produced by signal itself and the other is produced by repeater power ramp down/up. Set DL->UL switching for example, how could we know the start of repeater switching transition time? after the end of ON period, it’s the start of transition period of signal itself, repeater may start power ramp down some time later after the start of transition period of signal itself. repeater may also start power ramp down just at the beginning of signal transition period, how could we know the accurate start of repeater power ramp down? We need to discuss this issue because OFF requirement is applicable only after the end of transition period and we need to know the exact end time of repeater’s transition period.
From our understanding, if transition period is too long, there is not enough time for repeater to finish switching operation. Following fig show the total switching time from UL Tx to DL Rx equals to TTA, offset +propagation time from repeater to gNB. if transition time is too long, there is no OFF status for repeater switching. Therefore, option 2 is preferred.
[image: ]

	Huawei
	Option 2, there is no need to define what takes the time the requirement is enough. We agreed last meeting that the time reference was the input as such any fixed delay eats into any ramp time. I think we already agreed that an exceptional “long delay” can be declared for certain deployments, this should cover any systems which need additional time (for digital processing etc)

	Ericsson
	Option 2 is fine; we do not need to write anything in a specification. We just note that there is a risk that setting the requirements as proposed may result in implementations with digital processing not being possible in practice (not thinking of the long delay scenario; just one in which the additional delay could be accommodated with e.g. an extra guard symbol).

	Nokia, Nokia Shanghai Bell 

	We support Option 2.  
Impacts of digital conversion/processing on the system performance has not been studied. Additional delays due to digital conversion will increase the required gap periods resulting in lower system performance. Thus, allowing additional delays is not recommended. 


	ZTE
	Option 1 but we are ok with Option 2. 
At current stage, the precondition of all our discussions are that the repeater is not capable of digital processing. Even if the repeater can support digital processing by implementation, the spec may need to define the minimum requirement for the repeater i.e. the part that could not be left to implementation.

	NEC
	Option 2. We should avoid limiting the implementation.

	Qualcomm
	Option 2. there is no need for anything explicit in the specs.



 Sub topic 2-3 
	Company
	Comments

	XXX
	

	CATT
	Option 1 with the modification that FR1 UL requirement is the same as FR1 DL.

	CMCC
	Option 1

	Huawei
	OK with option 1 but is -85dBm really needed? This level is used in BS to protect co-located or own receiver, but as UL will be on in the DL OFF period clearly a DL receiver cannot be present. As such -85dBm is not really required, but it’s safe so we are ok with it.

	Ericsson
	Option 1 is OK

	Nokia, Nokia Shanghai Bell 

	We support Option 1.

	ZTE
	Option 1

	NEC
	We are fine with option 1.

	Qualcomm
	Option 1


 
Sub topic 2-4 
	Company
	Comments

	XXX
	

	CATT
	Support option 1 which is same as what our contribution R4-2200090 means.

	CMCC
	Option 2 is preferred.
As we stated in sub-topic 2-2, repeater may start power ramp down during the transition period of signal itself. This means repeater may start power ramp down some time later after the end of ON state instead of immediately after the ON period. We need to use input signal as reference to know the accurate start time of repeater’s power ramp down. If we use slot timing as reference this means we assume repeater start power ramp down immediately after the ON state, we are afraid the is not accurate.

	Huawei
	Clearly the definition “input” needs clarifying, as perhaps does “slot timing” both are a bit vague, the important thing is that the trimming reference is at the input so any delay through the repeater is included. The UTRA TDD requirements were defined against BS slot timing I think, this type of arrangement would be ok.

	Ericsson
	Agree option 1; otherwise to follow the core requirement then the repeater would be mandated to follow the input timing.

	Nokia, Nokia Shanghai Bell 

	We support Option 1.
It has been already agreed that the repeater acquires synchronization with the gNB. and TDD configuration. 


	ZTE
	In fact, the core of this issue is whether the metric is defined for actual deployment or for testing. From deployment perspective, using slot timing as reference could ensure repeater achieve better synchronization with network. However, when developing the test specification, we cannot guarantee that a complete link will be set for the repeater (i.e. the test is “just” for the repeater). Therefore, it is also reasonable to use input port as reference. For overall better network performance, we believe that Option 1 might be a better choice.

	NEC
	We are fine with option 1.

	Qualcomm
	Option 1 should be used for requirement/testing. The slot timing at the BS/TE can be taken as reference, the repeater will have to meet requirements relative to this time. to CMCC: from our side, the repeater would have to make sure that power ramp is within the requirement. whether the repeater starts switching right away or not does not matter from a system POV, what matters is that the switching procedure finishes within the allowed time.


 
Sub topic 2-5 
	Company
	Comments

	XXX
	

	CATT
	Our contribution R4-2200090 talks the same issue as 2-4 and we don’t think input signal’s timing can be used.

	CMCC
	Option 1

	Huawei
	OK this overlaps with the point we were making for 2-4, option 1 is good.

	Ericsson
	We are OK for option 1 as long as the declaration of scenarios in which there will be no interference to other cells is captured and the requirement is either applicable at the output port or not applicable in that case.

	Nokia, Nokia Shanghai Bell 

	We support Option 1.


	ZTE
	Same view as 2-4

	NEC
	It depends on the requirements.
For tx off power and tx transient period, the reference point should be same as what is used for transmit output power. For group delay, if it is measured, timing should be measured at both input and output ports.

	Qualcomm
	Option 1. the reference can be taken as the input port to the repeater(whether it is UL or DL)


 
Sub topic 2-6 
	Company
	Comments

	XXX
	

	CATT
	Not sure what we have agreed for group delay. Our understanding is that it will not be defined as a requirement?

	CMCC
	Option 3

	Huawei
	Option 3 seems good start, we obviously need to work on exact wording

	Ericsson
	Probably option 3 is OK, but could we clarify what “impact on frame utilization needs to be made visible” means ? What would this mean in practice in the declaration ?

	Nokia, Nokia Shanghai Bell 

	We support Option 2 
Operators deploying these special implementations will need to take into account the impacts of the larger group delays and accordingly configure their systems to avoid interferences. Thus, declaring the groups delay for special implementation is required. 


	ZTE
	As we mentioned in R4-2201290, a well synchronized repeater will not bring additional delay except propagation delay between BS and repeater. The repeater can advance or delay the ramp up/down of PA to ensure that its transmitter output power reaches the rated ON/OFF value when the input signal reaches the input port. In some unavoidable situations, the repeater will bring a large group delay, then it is necessary to ensure that these delays will not cause additional UL-DL interference to the network. So Option 1 is a safer approach.

	Qualcomm
	Option 3 seems to cover everything so it would be preferable. We have to make sure that added delay and possibility to create interference is well understood and the repeater is deployed such that these do not degrade the system performance.


 
Sub topic 2-7 
	Company
	Comments

	XXX
	

	CATT
	Ok with the recommended WF.

	CMCC
	Option 2

	Huawei
	Option 2 is ok

	Ericsson
	One Question: If the input signal is OFF, how is it demonstrated that the repeater has switched off the gain and not just reduced the gain ?

	Nokia, Nokia Shanghai Bell 

	We are fine with option 2. 

	ZTE
	We are OK with Option 2 but Ericsson brings a good question.

	NEC
	We support option 2.

	Qualcomm
	We support option 2.


 
Sub topic 2-8 
	Company
	Comments

	XXX
	

	CATT
	Are we talking about TDD switching requirement? Our understanding is that it should follow maximum output power methodology.

	CMCC
	Option 1

	Ericsson
	Is it always the case that maximum DL output gain occurs at maximum DL output power ? If so, then it is OK.

	Nokia, Nokia Shanghai Bell 

	We support Option 1.


	ZTE
	We are OK with option 1.

	NEC
	We are fine with option 1.

	Qualcomm
	We support option 1. to CATT, this is also about testing(and requirement?) of the TDD switching since the output power will be measured.


 
Sub topic 2-9 
	Company
	Comments

	XXX
	

	CATT
	Prefer to postpone to the conformance test phase.

	CMCC
	Option 1

	Huawei
	Are we agreeing the formal definition here or just background? I’m not sure we need to or should define maximum gain. The repeater does have installation gain set up procedure (to ensure it does not oscillate) as such the operational gain might be less than the maximum gain, so the definition in option 2 limits to only when we can use maximum gain? In the spec the wording is more like “the level that produces the maximum output power” possibly this is better way to approach the definition.

	Ericsson
	The description implies that there are several time periods, whereas in fact only the total ON-OFF and OFF-ON needs to be measured. It may be better to simplify the description and figure to what is to be measured.

	Nokia, Nokia Shanghai Bell 

	We support Option 1.


	ZTE
	Prefer to postpone to the conformance test phase.

	NEC
	We prefer to postpone to the conformance phase.

	Qualcomm
	This can be postponed to the conformance phase but having a diagram in the specs would be helpful. We agree with E/// that only the overall time matters.


 
Sub topic 2-10 
	Company
	Comments

	XXX
	

	CATT
	We support to measure EVM.

	CMCC
	Option 1

	Huawei
	The idea is ok, but perhaps needs clarifying, when it says the whole of the ON state, that means the whole ON state from the burst from the BS? Not the repeater ON state?

	Ericsson
	Our understanding is that the EVM will have to be measured during the whole ON period anyhow in order to meet the EVM requirement.

	Nokia, Nokia Shanghai Bell 

	Option 2: No need for testing output power during ON period. Output power needs to be tested only during OFF period to ensure the repeater is not generating any unwanted interferences. There is also separate test for EVM.

	ZTE
	We are confused by the description here. In our view, the EVM test will include both the ON  and  OFF state to ensure that the repeater meets the EVM requirements in all cases.

	NEC
	We are fine with option 1. 
Output power accuracy and EVM should be confirmed during ON period.

	Qualcomm
	We are fine with Option 1. Maybe it should be clarified that EVM would be used to check that the transient period is over and repeater is “fully” on.


 
Sub topic 2-11 
	Company
	Comments

	XXX
	

	CATT
	Syncronization should be assumed. The detail depends on the test set up. CCSA TD- LTE repeater switch timing accuracy test set up was provided in our contribution R4-2117317. It can be a reference.

	CMCC
	Option 1

	Huawei
	I principle agree, but need to be careful when we define this as we do not define how synchronization is achieved so we don’t want to imply anything. Clearly to meet the requirements the repeater switching must be synchronized so do we need to explicitly state this?

	Ericsson
	Yes, our understanding is that we assume synchronization by some means, but it is not the subject of any test.

	Nokia, Nokia Shanghai Bell 

	We support Option 1. 
It was previously agreed that repeater acquires synchronization by some methods which is beyond the scope of this spec. 


	ZTE
	Option 1.
As we stated in our contribution R4-2201290, we believe that under the precondition that repeater could acqurre synchronization by default, only transient period(time) and OFF state gain need to be defined.

	NEC
	We support option 1. 

	Qualcomm
	We support option 1.


 
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

	R4-2200091
	Company A Nokia: capital R in Repeater in some places, figure number to be corrected in 6.10.2.1

	
	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
	Tentative agreements:All companies agreed to Option 1.
Candidate options:
Recommendations for 2nd round: Capture Option 1 as agreement in 2nd round in the WF discussion.

	Sub-topic #2-2
	Companies support or can compromise to Option 2.
Recommendations for 2nd round: Capture Option 2 as agreement in 2nd round in the WF. Check if any additions/clarifications are needed.

	Sub-topic #2-3
	All companies support agreeing on Option 1.
Recommendations for 2nd round: Capture Option 1 as agreement in 2nd round in the WF

	Sub-topic #2-4
	Most companies support Option 1, however, it seems that some clarifications on where the slot timing is measured (e.g .input port) and how the overall ramp-up/down relates to this is needed
Recommendations for 2nd round: Take Option 1 as baseline for agreement and discuss necessary clarifications to reach an agreement. It might be useful to discuss Sub-topics#2-4 and #2-5 together.

	Sub-topic #2-5
	Similarly to Sub-topic#2-5, most companies support Option 1, however, it seems that some clarifications on where the slot timing is measured (e.g .input port) and how the overall ramp-up/down relates to this is needed.
Recommendations for 2nd round: Take Option 1 as baseline for agreement and discuss necessary clarifications to reach an agreement. It 

	Sub-topic #2-6
	Most companies support Option 3, howere, more discussion is needed to see if this can be agreed or some changes/clarifications are needed.
Recommendations for 2nd round: Further discuss in the 2nd round if an agreement can be reached, take Option 3 as baseline.

	Sub-topic #2-7
	All companies supported Option 2, however, it was questions how to demonstrate that the repeater has switched off the gain and not just reduced it.
Recommendations for 2nd round: Capture Option 2 as agreement and discuss whether/how to demonstrated that repeater has actually switched off.

	Sub-topic #2-8
	Companies agree to Option 1. This discussion refers to the requirement/testing of the switching, however, it could also be used for the maxim output power. 
Recommendations for 2nd round: Capture Option 1 as agreement, further discuss whether it should also be captured that the maximum DL output gain occurs at maximum DL output power.

	Sub-topic #2-9
	While no companies were against Option 1, many companies expressed the preference to postpone this discussion to the conformance discussion phase.
Recommendations for 2nd round: Further discuss in the 2nd round if any agreement can be reached or this discussion should be postponed.

	Sub-topic #2-10
	Most companies agree to Option 1, however, it seems some clarifications on what exactly “whole ON period” means are necessary. One company prefers Option 2
Recommendations for 2nd round: Further discuss in the 2nd round if Option 1 can be taken as baseline and what other clarifications are needed. 

	Sub-topic #2-11
	 All companies agree that synchronization is assumed, however, it should also be clarified that the synchronization means should not be specified
Recommendations for 2nd round: capture the agreement that synchronization is assumed, however, the synchronization means are left to implementation.




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 “WF on TDD Repeater Switching” to capture further agreements.


Topic #3: Others
The discussion in this section focuses on the following topics:
· Environmental requirements spec handling
· Handling of regional requirements
· Handling of output power specs
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2200088
	CATT
	Proposal: The environmental requirements are removed from the repeater core specification TS 36.106 and will be defined in the test specifications TS 38.115-1 and TS 38.115-2.

	R4-2201657
	Nokia, Nokia Shanghai Bell
	Proposal 1: Consider the conducted reference points for Repeater Type 1-C as shown in Figure 1, and Radiated reference points for Repeater Type 2-O as shown in Figure 2.
[image: ]
[bookmark: _Ref90926729][bookmark: _Hlk90929208]Figure 1: Conducted reference points for Repeater Type 1-C
[image: ]
[bookmark: _Ref90926736][bookmark: _Hlk90929228]Figure 2: Radiated reference points for Repeater Type 2-O
Observation 1: If the RDN is not needed as a component of the repeater in the Rel-17 repeater specification, the RDN will highly likely be required for Rel-18 network-controlled repeaters.
Observation 2: By looking at the BS regional requirement, we believe that there are some parameters (e.g., operating band, OBUE, etc.), which needs local or regional regulations.
Proposal 2: RAN4 to identify and discuss regional requirements for the repeaters.
Proposal 3: At least the following requirements need to be identified as regional requirements
· [bookmark: _Hlk92983394]Operating bands
· OBUE
· Spurious emissions


	R4-2201932
	Huawei
	Proposal 1: Use the similar OTA beam declarations for the repeater as the BS.
Observation 1: It is not suggested that it is necessary to test the repeater in as many directions as the BS as its functionality is much simpler, however the range of the directional performance should be known. The number of test directions can be further discussed during conformance:
[bookmark: _Hlk93005520]Proposal 2: the input condition must be a specified power and direction
Proposal 3: defined the output power with specified input power and receive antennas reference direction.
[bookmark: _Hlk93005809]Proposal 4: The directional capability of the DL receive antenna is covered by the UL Tx declarations (and visa-versa).
[bookmark: _Hlk93005892]Proposal 5: keep the option to have 2 output power declarations for FBW greater than 6%.
Proposal 6: EIRP and TP have accuracy requirements same as the BS.



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 3-1
[bookmark: _Hlk92983086]Environmental Requirements in the specifications
Issue 3-1: Environmental Requirements
· Proposals
· Option 1: The environmental requirements are removed from the repeater core specification TS 36.106 and will be defined in the test specifications TS 38.115-1 and TS 38.115-2.
· Option 2: Other proposals
· Recommended WF
· TBA
Please state your preference. If option 2 is preferred, please provide some alternate proposal
Sub-topic 3-2
Reference points in the specifications
Issue 3-2: Reference points
· Proposals
· Option 1: Consider the conducted reference points for Repeater Type 1-C as shown in Figure 1, and Radiated reference points for Repeater Type 2-O as shown in Figure 2 (R4-2201657
· Option 2: Other definitions for the reference points
· Recommended WF
· Option 1
Please provide comments if a different split is desired. If Option 2 is preferred, please provide an alternate work split proposal. 
Sub-topic 3-3
Handling of regional requirements
Issue 3-3: Regional requirements 
· Proposals
· Option 1: RAN4 to identify and discuss regional requirements for the repeaters. Consider at least the following:
· Operating bands
· OBUE
· Spurious emissions
· Option 2: No need to handle regional requirements
· Recommended WF
· Option 1
If other requirements should be added to option 1, please provide proposals. If Option 2 is preferred, please state the argument why these requirements do not need to be considered.
Sub-topic 3-4
Beam declarations for testing
Issue 3-4: Beam declarations
· Proposals
· Option 1: Use the similar OTA beam declarations for the repeater as the BS.
· Option 2: Other declaration framework
· Recommended WF
· Option 1
If Option 2 is preferred, please provide an alternate proposal.
Sub-topic 3-5
Input conditions
Issue 3-5: Input conditions
· Proposals
· Option 1: The input condition must be a specified power and direction
· Option 2: Other conditions
· Recommended WF
· Option 1
If Option 2 is preferred, please provide an alternate proposal.
Sub-topic 3-6
Output power definition
Issue 3-6: Output Power
· Proposals
· Option 1: Define the output power with specified input power and receive antennas reference direction
· Option 2: Other definition
· Recommended WF
· Option 1
If Option 2 is preferred, please provide an alternate proposal.
Sub-topic 3-7
Directional capabilities of antennas
Issue 3-7: Directional capabilities
· Proposals
· Option 1: The directional capability of the DL receive antenna is covered by the UL Tx declarations (and visa-versa).
· Option 2: Other options
· Recommended WF
· Option 1
If Option 2 is preferred, please provide an alternate proposal.
Sub-topic 3-8
Output Power declaration options
Issue 3-8: Output Power Declaration
· Proposals
· Option 1: Keep the option to have 2 output power declarations for FBW greater than 6%.
· Option 2: Other definition
· Recommended WF
· Option 1
If Option 2 is preferred, please provide an alternate proposal.
Sub-topic 3-9
Output power accuracy
Issue 3-9: Output Power Accuracy
· Proposals
· Option 1: EIRP and TP have accuracy requirements same as the BS.
· Option 2: Other accuracy
· Recommended WF
· Option 1
If Option 2 is preferred, please provide an alternate proposal.

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

	XXX
	

	CATT
	It’s our proposal, we support option 1.

	CMCC
	Option 1

	Huawei
	We do this  for BS so its ok, but we do reference the conformance specification for the extreme conditions, we should do the same here

	Nokia, Nokia Shanghai Bell
	We support option 1.

	ZTE
	We are OK with Option 1 but keeping this part does not seems to cause any other issues?

	NEC
	We support option 1. Ok to remove it from TS 38.106.


 
Sub topic 3-2 
	Company
	Comments

	XXX
	

	CATT
	We don’t have very strong opinion but would like to know if there’s any problem when BS diagram is reused.

	CMCC
	Option 1

	Huawei
	Couple of points: 1) The repeater shows a TD repeater (with a switch) we also cover FDD so should the repeater part be more general (just an empty box where the switches are that could be anything? Switch, duplexer, circulator?) 2) the composite antenna perhaps does not need to be separated into RDN and AA as this has no specific function here. 3) On the conducted diagram it should somehow be made clearer the antennas are not part of the specified system (greyed out, dotted lines – not sure really), I would suggest the antennas are not on the diagram but if te BS and UE are there then the antennas are sort of needed, maybe remove the BS and UR and its ok just to define BS side and UE side?
Last meeting we suggested the following, maybe somewhere between these and the ones in option 1.
[image: ]
[image: ]


	Ericsson
	The reference points are OK, but the figure for type 1-C should be simplified to not include the RDN or the antenna array. A non-AAS type 1-C BS reference diagram does not include antennas.

	Nokia, Nokia Shanghai Bell
	We support option 1.

	ZTE
	We are OK with the reference point, but we think that diagram should be discussed further. In addition, since the NR repeater will support both TDD and FDD, we believe that the correlated features (such as switching) should be hidden to obtain a general description.

	NEC
	Reference points for repeater type 2-O in option 1 are ok, but not ok for repeater type 1-C. They assume TDD. FDD should be considered for repeater type 1-C, too. Repeater type 1-C should not include composite antenna


 
Sub topic 3-3 
	Company
	Comments

	XXX
	

	CATT
	Most of the listed requirements were agreed to reuse BS requirements, so BS approach can be reused. We would like to know if any specific handling for repeater?

	CMCC
	Option 1

	Huawei
	Option 1 is ok, as CATT say we can use the BS approach

	Ericsson
	Agree option 1

	Nokia, Nokia Shanghai Bell
	We support option 1.

	ZTE
	OK with Option 1

	NEC
	We are fine with option 1.

	Qualcomm
	Support option 1.


 
Sub topic 3-4 
	Company
	Comments

	XXX
	

	CATT
	Ok with option 1 with the clarification that the number of directions may be different.

	CMCC
	Option 1

	Huawei
	Option1

	Ericsson
	The beam declarations framework is rather complex for the Rel-17 repeater, but still it can work and we are OK to use it.

	Nokia, Nokia Shanghai Bell
	OK with option 1.

	ZTE
	OK with Option 1

	NEC
	Option 1 is fine for repeater type 2-O. 


 
Sub topic 3-5 
	Company
	Comments

	XXX
	

	CATT
	Ok with the recommended WF.

	CMCC
	Option 1

	Huawei
	Option 1

	Ericsson
	For the output power requirement, we might need to consider whether to state that the output power should be met for input signals within the declared RX RoAoA for the input. This is similar to the BS sensitivity being met for all directions within the input RX RoAoA. 
The need for such a consideration may differ between DL and UL directions. (For DL, the repeater may be quite directional on the RX side, whereas for UL, the receiver may be intended to have a large RoAoA on the RX side. The inverse may be true for the transmit side; i.e. UL TX is pretty directional, but DL TX may cover a wider RoAoA).

	Nokia, Nokia Shanghai Bell
	OK with option 1.

	ZTE
	We are OK with Option 1 but we agree with the comments from Ericsson. This topic would benefit from some further discussion.

	NEC
	Option 1 is fine for repeater type 2-O. 


 
Sub topic 3-6 
	Company
	Comments

	XXX
	

	CATT
	Ok with the recommended WF.

	CMCC
	Option 1

	Huawei
	Option1

	Ericsson
	Similar comment to the previous sub-topic; should the input only be one direction in wich output power is achieved, or should it be an input RoAoA over which output power is achieved ? This topic would benefit from some further discussion.

	Nokia, Nokia Shanghai Bell
	OK with option 1.

	ZTE
	Same view as 3-5

	NEC
	Option 1 is fine for repeater type 2-O. 


 
Sub topic 3-7 
	Company
	Comments

	XXX
	

	CATT
	Ok with the recommended WF.

	CMCC
	Option 1

	Huawei
	Option1

	Ericsson
	This is likely true for most cases, but it would not harm to include the option of declaring the TX/RX to be different in certain scenarios.

	Nokia, Nokia Shanghai Bell
	OK with option 1.

	ZTE
	OK with Option 1

	NEC
	Option 1 is fine for repeater type 2-O. 


 
Sub topic 3-8 
	Company
	Comments

	XXX
	

	CATT
	Ok with the recommended WF.

	CMCC
	Option 1

	Huawei
	Option1

	Ericsson
	Agree option 1

	Nokia, Nokia Shanghai Bell
	OK with option 1.

	ZTE
	Option 1

	NEC
	Option 1 is fine. 


 
Sub topic 3-9 
	Company
	Comments

	XXX
	

	CATT
	Ok with the recommended WF.

	CMCC
	Option 1

	Huawei
	Option1

	Ericsson
	Agree option 1, but in case the output power would be met over an RX RoAoA then some more consideration may be needed on the overall accuracy.

	Nokia, Nokia Shanghai Bell
	OK with option 1.

	ZTE
	Option 1

	NEC
	Option 1 is fine for repeater type 2-O. 


 

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

	R4-2201529

	Company ANokia: Formatting is not correct (not 3gpp style). OOB gain values to be confirmed in thread 302.

	
	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: All companies agreed to Option 1
Candidate options:
Recommendations for 2nd round: Capture Option 1 as agreement in a WF

	Sub-topic #3-2
	Most companies supported the proposed reference points, however, there were also some comments suggesting more clarifications are needed.
Recommendations for 2nd round: Take Option 1 as baseline and continue the discussion to seek further clarifications and try to reach some agreement

	Sub-topic #3-3
	Companies agreed to Option 1
Recommendations for 2nd round: Capture Option 2 as agreement in a WF, check if any additions are needed.

	Sub-topic #3-4
	Companies agreed to Option 1.
Recommendations for 2nd round: Capture Option 1 as agreement in a WF, also clarify the applicability to repeater types

	Sub-topic #3-5
	Companies agreed to Option 1, however, some clarifications might be needed
Recommendations for 2nd round: Take Option 1 as baseline and check if any clarifications/additions are needed.

	Sub-topic #3-6
	Companies agreed to Option 1, however, some clarifications might be needed
Recommendations for 2nd round: Capture Option 1 as agreement and check if any clarifications/additions are needed.

	Sub-topic #3-7
	Companies agreed to Option 1, however, there seems to be a need to also allow other options.
Recommendations for 2nd round: Take Option 1 as baseline and check if any additions are needed.

	Sub-topic #3-8
	Companies agree to Option 1
Recommendations for 2nd round: Capture Option 1 as agreement in a WF.

	Sub-topic #3-9
	Companies agree with Option 1, however, some additions for OTA handling might be needed.
Recommendations for 2nd round: Capture Option 1 as agreement and check if any clarifications/additions are needed.




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 Specifications” to capture agreements and do further refinement as needed.





Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on …
	YYY
	

	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxxR4-2200086
	CR on …TP for TS 38.106:Clause 4 general
	XXXCATT
	Agreeable, Revised, Merged, Postponed, Not Pursued
To be revised
	

	R4-2200087
	TP for TS 38.106:Clause 5 operating bands
	CATT
	To be revised
	

	R4-2200091
	TP for TS 38.106:ON OFF mask
	CATT
	To be revised
	

	
	
	
	
	



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 …WF on System Parameters
	XXXQualcomm
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-210xxxx
	WF on …WF on TDD Repeater Switching
	YYYEricsson
	Agreeable, Revised, Noted
	

	R4-210xxxx
	LS on …WF on Repeater Specifications
	ZZZNokia
	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

	Huawei
	Richard Kybett
	richard.kybett@huawei.com

	Ericsson
	Tom Chapman
	Thomas.chapman@ericsson.com

	Nokia
	Bartlomiej Golebiowski
	Bartlomiej.golebiowski@nokia.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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