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Introduction
This topic deals with the general NR repeater conformance issues such as the test signals, test configurations and declarations. This is the 1st meeting discussing these issues
List of candidate target of email discussion for 1st round and 2nd round 
Test signals
Test configurations
Declarations

Topic #1: Test signals
This topic deals with the stimulus signals for repeater testing and what signals are to be used for UL and DL.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2207971
	Ericsson
	Observation 1: The repeater equipment itself does not generate or demodulate waveforms
Observation 2: Test models would be applicable for the test equipment during conformance testing.
Proposal 1: The repeater specification should explicitly specify test models.
Proposal 2: Specify different test models (corresponding to direction) for DL and UL
Proposal 3: Use the FRCs from the UE RF specification for repeater testing
Proposal 4: For DL, use the FRC corresponding to the declared maximum modulation order
Proposal 5: For UL, test with the CP-OFDM waveform only.
Proposal 6: For UL, use the FRCs from the BS demodulation specification as test models.
Proposal 7: For UL, use the FRC corresponding to the declared maximum modulation order

	R4-2208137
	CATT
	Proposal 1: The test signals for NR repeater are defined as stimulus signal and are listed in the Annex as normative information.
{moderator} example annex is given, DL stimulus use BS test models NR-FR1-TMx.x, UL stimulus not explicitly suggested.

	R4-2209602
	ZTE Corporation
	{moderator} example table for stimulus suggested. DL use BS test models FR1-TMx.x, UL uses IAB-MT test models IAB-MT-FR1-TMx.x

	R4-2209808
	Nokia, Nokia Shanghai Bell
	Observation 1: Current FDD LTE repeater conformance specification is using stimulus signals approach for testing.
Proposal 1: It is proposed to reuse E-UTRA stimulus signals 1 and 2 as a baseline for NR repeaters. 
Observation 2: NR repeater stimulus signals will be different for conducted and radiated specifications.
Proposal 2: NR repeater stimulus signals should use respective NR fixed reference channels and NR test models.
Proposal 3: E-UTRA repeater stimulus signal spectral purity requirements can be a baseline for NR repeater stimulus signals. 
Proposal 4: It is proposed to adopt table 1 as starting point for further work on NR repeater test signals.
{moderator} table 1 used BS test models (e.g. NR-FR1-TMx.x) for all except EVM where UL uses UE test models.



Open issues summary
This topic deals with the stimulus signals for repeater testing and what signals are to be used for UL and DL.
Sub-topic 1-1 – Test signals
Test signal approach for the repeater testing in UL and DL
Issue 1-1-1: Use of defined test signals/models
· Proposals
· Option 1: The repeater specification should explicitly specify test models.
· Option 2: TBA
· Recommended WF
· TBA
Issue 1-1-2: UL and DL test models
· Proposals
· Option 1: Specify different test models (corresponding to direction) for DL and UL
· Option 2: TBA
· Recommended WF
· TBA
Issue 1-1-3: test model type
· Proposals
· Option 1: NR repeater stimulus signals should use respective NR fixed reference channels and NR test models.
· Option 2: TBA
· Recommended WF
· TBA

Sub-topic 1-2 - DL test models
Sub topic addresses the DL test models used:
Issue 1-2-1: DL test models
· Proposals
· Option 1: Use the FRCs from the UE RF specification for repeater testing 
· Option 2: DL use BS test models FR1-TMx.x
· Recommended WF
· TBA
Issue 1-2-2: DL max modulation order
· Proposals
· Option 1:  For DL, use the FRC corresponding to the declared maximum modulation order
· Option 2: 
· Recommended WF
· TBA
Sub-topic 1-3 - UL test models
Sub topic addresses the UL test models used:
Issue 1-3-1: UL test models
· Proposals
· Option 1: Use the FRCs from the UE RF specification for repeater testing 
· Option 2: UL use BS test models FR1-TMx.x (with exception for EVM where UE Test model is used)
· Option 3: Use IAB-MT test models for UL
· Recommended WF
· TBA
Issue 1-3-2: DL max modulation order
· Proposals
· Option 1:  For DL, use the FRC corresponding to the declared maximum modulation order
· Option 2: 
· Recommended WF
· TBA
Sub-topic 1-4 - Input signal spectral purity
Sub topic addresses the quality/spectral purity of the input signal.
Issue 1-4-1: Input signal spectral purity
· Proposals
· Option 1: E-UTRA repeater stimulus signal spectral purity requirements can be a baseline for NR repeater stimulus signals.  
· Option 2: 
· Recommended WF
· TBA

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

	XXX
	Issue 1-1-1: Use of defined test signals/models
Issue 1-1-2: UL and DL test models
Issue 1-1-3: test model type

	CATT
	Issue 1-1-1: Use of defined test signals/models
We prefer to refer BS or UE if the spec can be clear, then the repeater spec can be shorter.
Issue 1-1-2: UL and DL test models
We think separation models for DL and UL is correct.
Issue 1-1-3: test model type
The issue and proposal is a little vague. We can discuss the DL and UL test model in detail.

	Nokia, Nokia Shanghai Bell 
	Issue 1-1-1: Use of defined test signals/models 
OK with Option 1. 
Issue 1-1-2: UL and DL test models 
OK with Option 1. Baseline for the UL and DL test models should be similar.  
Issue 1-1-3: test model type 
Support Option 1. 

	Ericsson
	Issue 1-1-1: Use of defined test signals/models
We agree with option 1
Issue 1-1-2: UL and DL test models
We are OK with option 1, since there are models available in the BS and UE specifications for each direction in general.
Issue 1-1-3: test model type
Agree with option 1 as a principle

	NEC
	Issue 1-1-1: Use of defined test signals/models
Ok with option 1.
Issue 1-1-2: UL and DL test models
Ok with option 1.
Issue 1-1-3: test model type
Agree with option 1.

	ZTE
	Issue 1-1-1: Use of defined test signals/models
F each requirements, test model should be explicit mentioned, however it could also be done in the reference way to NR BS test model or IAB-MT test model.
Issue 1-1-2: UL and DL test models
It should be different from DL and UL.
Issue 1-1-3: test model type
Agree with option 1. it’s NR repeater, it should be from NR signalor

	Keysight
	Issue 1-1-1: Support Option 1, should explicitly specify which test model/FRC to use. 
Issue 1-1-2: Support Option 1
Issue 1-1-3: Support Option 1

	DOCOMO
	Issue 1-1-1: Use of defined test signals/models
Ok with option 1.
Issue 1-1-2: UL and DL test models
Ok with option 1.
Issue 1-1-3: test model type
OK with option 1 as principle.

	Huawei
	Issue 1-1-1: Option 1 is ok, if TM are identical we are ok with referencing but if there are any differences obviously they should be inside this spec. The test configurations will have to be inside the spec as they are built using BS_RF_BW etc rather than passband width so will need to be modified.
Issue 1-1-2: Option 1 ok
Issue 1-1-3: Option 1 ok


 
Sub topic 1-2 - DL test models
	Company
	Comments

	XXX
	Issue 1-2-1: DL test models
Issue 1-2-2: DL max modulation order

	CATT
	Issue 1-2-1: DL test models
We support DL reuse BS as much as possible.
Issue 1-2-2: DL max modulation order
Support the declaration approach.

	Nokia, Nokia Shanghai Bell 
	Issue 1-2-1: DL test models 
Support Option 2
Issue 1-2-2: DL max modulation order 
OK with Option 1. 

	Ericsson
	Issue 1-2-1: DL test models
We generally prefer option 2, since the TMs are available and using DL signals for DL is more realistic.
Issue 1-2-2: DL max modulation order
We are OK with option 1

	NEC
	Issue 1-2-1: DL test models
Support option 2.
Issue 1-2-2: DL max modulation order
Support option 1.

	ZTE
		Issue 1-2-1: DL test models
Option 2 is preferred,  we don’t plan to redefine the test model for NR repeater again.
Issue 1-2-2: DL max modulation order
All supported modoulation orders should be supported in spec, then vendor could do the conformance testing based on its declared maximum modulation order, or follow the same principle of NR BS.
In the current NR BS conformance testing, decalred maximum modulation order without power backoff  or declared maximum modulation with power backoff and lower order modulation order without power backoff are both required to be tested

	Keysight
	Issue 1-2-1: DL test model, agree to use BS test model

	DOCOMO
	Issue 1-2-1: DL test models
We prefer option 2. It should be possible to test at maximum power with all RBs allocated in each passband.
Issue 1-2-2: DL max modulation order
We prefer to use BS test models corresponding to declared maximum modulation, if Issue 1-2-1 is agreed as option2.

	Huawei
	Issue 1-2-1: Option 2 use the BS test models as most of the requirements are Tx based so it makes sense to use the TX DL models.
Issue 1-2-2: As we support BS TM the FRC order is perhaps not relevant.


 
Sub topic 1-3 - UL test models
	Company
	Comments

	XXX
	Issue 1-3-1: UL test models
Issue 1-3-2: DL max modulation order

	CATT
	Issue 1-3-1: UL test models
For UL, we can accept UE or IAB-MT approach.
Issue 1-3-2: DL max modulation order.
Support the declaration approach.

	Nokia, Nokia Shanghai Bell 
	Issue 1-3-1: UL test models 
Support Option 2. 
Issue 1-3-2: UDL max modulation order 
OK with Option 1. 
 

	Ericsson
	Issue 1-3-1: UL test models
We generally prefer option 1 or 3, since these FRC/TMs are available and using UL signals to test UL is more realistic
Issue 1-3-2: UL max modulation order
We are OK with option 1 for UL

	NEC
	Issue 1-3-1: UL test models
Support option 1 or 3.
Issue 1-3-2: UL max modulation order
Ok with option 1.

	
ZTE
	Issue 1-3-1: UL test models
Option 3 is more preferred  which is more straight forward way.
Issue 1-3-2: UL max modulation order
Similar comment as DL max modulation order

	DOCOMO
	Issue 1-3-1: UL test models
OK with option 1 and option 3. It needs to be able to test for each passband with full allocated PRBs.
Issue 1-3-2: UL max modulation order
OK with option 1.

	Huawei
	Issue 1-3-1: Makes sense to use an UL test model, 1 or 3 is ok.
Issue 1-3-2: Option 1 is ok



Sub topic 1-4 - Input signal spectral purity
	Company
	Comments

	XXX
	Issue 1-4-1: Input signal spectral purity

	CATT
	Issue 1-4-1: Input signal spectral purity
More study is needed. CBW is different for NR repeater, so some modifications may be needed.

	Nokia, Nokia Shanghai Bell 
	Issue 1-4-1: Input signal spectral purity 
Support Option 1. 

	Ericsson
	Issue 1-4-1: Input signal spectral purity
We are OK with option 1

	NEC
	Issue 1-4-1: Input signal spectral purity
Ok with option 1.

	
ZTE
	Issue 1-4-1: Input signal spectral purity
In general, we could understand that input signal out of band emission should be much better than output requirements, therefore we support it as basline for further discussion and it’s also necessary for FR2 input signal.
In addition, the following condition should also been considered.
The interference from the signal generator ACLR shall be minimum 10 dB below that of a Base Station according to TS36.141 [11]

	Keysight
	This needs more study.

	Huawei
	Issue 1-4-1 : Option 1 is ok as a baseline, of course if any reason is found that it needs to be better we can consider that.



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
	Tentative agreements: 
Candidate options:
Recommendations for 2nd round:

	Issue 1-1-1:
	Tentative agreements: Option 1. The repeater specification should explicitly specify test models.
Candidate options:
Recommendations for 2nd round: Some points were raised about which test models BS or UE with some preference for BS, also if the TM should be referenced or written in spec, this can be further discussed (also some is covered in other issues). Capture this and agreement in WF.

	Issue 1-1-2: 
	Tentative agreements: Option 1: Specify different test models (corresponding to direction) for DL and UL
Candidate options:
Recommendations for 2nd round:Capture agreement in WF

	Issue 1-1-3: 
	Tentative agreements: Option 1: NR repeater stimulus signals should use respective NR fixed reference channels and NR test models.
Candidate options:
Recommendations for 2nd round:Some comments that the proposal is a little vague, but in principle it is agreed with. Clear up the vagueness and capture the principle in WF

	Issue 1-2-1: 
	Tentative agreements: Option 2: DL use BS test models FR1-TMx.x
Candidate options:
Recommendations for 2nd round:Capture agreement in WF

	Issue 1-2-2: 
	Tentative agreements: Option 1:  For DL, use the FRC corresponding to the declared maximum modulation order
Candidate options:
Recommendations for 2nd round: It’s not completely clear how this option ties in with agreement to use BS TM in 1-2-1 but the principle of using max declared modulation order is clear. The proposal can be clarified and captured in the WF.

	Issue 1-3-1: 
	Most agree with either option 1 or 3 using either the UE or the IAB-MT test models, both of which are UL test models. This can perhaps be agreed in 1st round and discuss which to use more in the 2nd round.
Tentative agreements: Use UL test model
Candidate options: 
o	Option 1: Use the FRCs from the UE RF specification for repeater testing 
o	Option 3: Use IAB-MT test models for UL
Recommendations for 2nd round: Further discuss between option 1 and option 3 capture in WF

	Issue 1-3-2: 
	Tentative agreements: Option 1:  For DL, use the FRC corresponding to the declared maximum modulation order
Candidate options:
Recommendations for 2nd round: Similarly to DL (1-2-2) this option can be clarified in the 2nd round.

	Issue 1-4-1:
	Tentative agreements:
Candidate options: E-UTRA repeater stimulus signal spectral purity requirements can be a baseline for NR repeater stimulus signals.
Recommendations for 2nd round: There are a number of companies who with for further study on this issue, it can be further discussed in 2nd round with possibility option 1 can be used as baseline and modified if necessary.




CRs/TPs
No CR’s/TP’s in this topic
Discussion on 2nd round (if applicable)


Topic #2: Test configurations
This topic deals with proposal for the test configurations
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2207970
	Ericsson
	Proposal 1: Specify test configurations
Proposal 2: The same test configurations can be used for DL and UL if both DL and UL have the same passband characteristics.
Proposal 3: For power, emissions, output IM and EVM, the test signal should fill the entire bandwidth of each passband.
Proposal 4: The test signal should consist of a set of different carriers, each having a standardized NR channel bandwidth.
Proposal 5: The passband widths of the repeater should be restricted to values for that they can be filled with a number of carriers of standard bandwidth.
Proposal 6: For the in-passband emissions test, the same test configuration as for output power should be used and:
•	one of the carriers close to the centre of the passband should be omitted
•	If the passband only contains one or two carriers, then smaller bandwidth carriers should be placed at the upper and lower ends of the passband if possible
•	If only one carrier with minimum bandwidth, then a single carrier should be used in the test configuration
•	If the passband is equivalent to the minimum carrier bandwidth, then no input signal should be applied when testing the in-passband emissions.
Proposal 7: For the in-passband minimum emissions, when an input signal is applied the transmit power level should be adjusted such that the repeater output is at maximum power.

	R4-2208136
	CATT
	Proposal 1: The following two clauses from E-UTRA repeater test specification are kept for NR FR1 repeater.
- Power supply options
- Combining of repeaters
Proposal 2: FR1 BS NRTC1, NRTC3 - NRTC6 are reused by NR FR1 repeater.
Proposal 3: The following clauses similar with FR1 repeater is created for FR2 repeater.
- Power supply options
- Combining of repeaters	
Proposal 4: FR2 BS NRTC1, NRTC3 – NRTC5 are reused by NR FR2 repeater.

	R4-2208410
	CMCC
	Proposal 1: the same test signal as in gNB’s spec could be reused for repeater to build test configurations as below:
Signal to be used to build NR TCs
	Operating Band characteristics
	FDL_high – FDL_low <100 MHz
	FDL_high – FDL_low ≥ 100 MHz

	TC signal 
	BWchannel
	5 MHz (Note 1)
	20 MHz (Note 1)

	characteristics
	Subcarrier spacing
	Smallest supported subcarrier spacing

	NOTE 1:	If this channel bandwidth is not supported by BS, the narrowest supported channel bandwidth shall be used.


Proposal 2: it’s suggested to define following four kind of test configurations for conducted repeater.
· TC1: Contiguous spectrum operation
· TC2: Non-contiguous spectrum operation
· TC3: Multi-band test configuration with fulfilled carriers per operation band in the passband
· TC4: Multi-band test configuration with non-contiguous carriers per operation band in the passband
Proposal 3: TC3 above is only based on contiguous spectrum operation (TC1). TC4 is based on contiguous and non-contiguous spectrum operation i.e. TC1 and TC2.

	R4-2209603
	ZTE Corporation
	Proposal 1: propose to use the nominal channel bandwidth for the definition of NR repeater testing signal;
Proposal 2: to remove the NRTC2 for NR repeater.

	R4-2209809
	Nokia, Nokia Shanghai Bell
	Proposal 1: It is proposed to reuse E-UTRA repeater approach to limit RF channels for respective conformance tests for NR repeaters.  
Proposal 2: It is proposed to limit test for RF parameters for only selected power supply options.  
Proposal 3: Additional apparatus connected to a repeater port should be included for repeater configuration under testing.
Proposal 4: It is proposed to reuse respective E-UTRA repeater measurement set-ups for NR repeaters. 
Proposal 5: It is proposed to use normal environmental conditions for all requirements tested except for NR repeater output power where also extreme conditions should be tested.



Open issues summary
Test configurations generally deal with how test signasl are applies to utilise the available BW and power allocations.
Sub-topic 2-1 – test configurations
Issue 2-1-1: Need for test configurations
· Proposals
· Option 1: Specify test configurations
· Option 2: TBA
· Recommended WF
· TBA
Issue 2-1-2: UL and DL test configurations
· Proposals
· Option 1: The same test configurations can be used for DL and UL if both DL and UL have the same passband characteristics.
· Option 2: TBA
· Recommended WF
· TBA
Issue 2-1-3: Passband width limitation
This is perhaps more of a core issue as it limits the passband definition, but it has been raised as part of the test configurations.
· Proposals
· Option 1: The same test configurations can be used for DL and UL if both DL and UL have the same passband characteristics. The passband widths of the repeater should be restricted to values for that they can be filled with a number of carriers of standard bandwidth.
· Option 2: TBA
· Recommended WF
· TBA
Issue 2-1-4: Repeater configurations
· Proposals
· Option 1: The following two clauses from E-UTRA repeater test specification are kept for NR FR1 and FR2 repeater.
· - Power supply options
· - Combining of repeaters
· Option 2: TBA
· Recommended WF
· TBA

Sub-topic 2-2 – Test config construction
Issue 2-2-1: Applicable BS test configurations
The BS test configurations have been suggested (with the omission of TC2) as well as rules to build new test configurations.
· Proposals
· Option 1: FR1 BS NRTC1, NRTC3 - NRTC6 are reused by NR FR1 repeater. And FR2 BS NRTC1, NRTC3 – NRTC5 are reused by NR FR2 repeater
· Option 2: New test configurations are constructed as per rules in Ericsson paper (R4-2207970)
· Recommended WF
· TBA
Issue 2-2-2: BW
· Proposals
· Option 1: For power, emissions, output IM and EVM, the test signal should fill the entire bandwidth of each passband.
· Option 2: propose to use the nominal channel bandwidth for the definition of NR repeater testing signal;
· Recommended WF
· TBA
Issue 2-2-3: Power
· Proposals
· Option 1: For the in-passband minimum emissions, when an input signal is applied the transmit power level should be adjusted such that the repeater output is at maximum power.
· Option 2: 
· Recommended WF
· TBA
Sub-topic 2-3 – Environment
This sub-topic addresses environmental test conditions
Issue 2-3-1: Environment
· Proposals
· Option 1: It is proposed to use normal environmental conditions for all requirements tested except for NR repeater output power where also extreme conditions should be tested.
· Option 2: 
· Recommended WF
· TBA

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

	XXX
	Issue 2-1-1: Need for test configurations
Issue 2-1-2: UL and DL test configurations
Issue 2-1-3: Passband width limitation
Issue 2-1-4: Repeater configurations

	CATT
	Issue 2-1-1: Need for test configurations
Our understanding is that following BS test approach is better, so support to define test configurations.
Issue 2-1-2: UL and DL test configurations
Option 1 is our understanding unless some exceptions are found.
Issue 2-1-3: Passband width limitation
Its’s a little hard to understand the proposal very well, not sure if it should be agreed as a general rule. It’ll be better to discuss each test case in detail to see if it’s necessary.
Issue 2-1-4: Repeater configurations
This is our proposal, we support and think FR1 and FR2 may need some alignment.

	Nokia, Nokia Shanghai Bell 
	Issue 2-1-1: Need for test configurations 
OK with Option 1. 
Issue 2-1-2: UL and DL test configurations 
OK with Option 1. 
Issue 2-1-3: Passband width limitation 
In general Option 1 seems reasonable to allow the same test configurations for DL and UL for case with the same passband. 
Issue 2-1-4: Repeater configurations 
OK with Option 1. 

	Ericsson
	Issue 2-1-1: Need for test configurations
We agree with option 1 to specify test configurations. It is likely that the specification can be more straightforward than for the BS spec.
Issue 2-1-2: UL and DL test configurations
Agree with option 1
Issue 2-1-3: Passband width limitation
Agree with option 1 assuming that the test configurations consist of carriers of the standard bandwidths, otherwise how to test other types of passband bandwidth will be unspecified.
Issue 2-1-4: Repeater configurations
OK with option 1

	NEC
	Issue 2-1-1: Need for test configurations
Ok with option 1.
Issue 2-1-2: UL and DL test configurations
Ok with option 1
Issue 2-1-3: Passband width limitation
Is it ok not to support bandwidth discussed under NR_eff_BW_util?
Issue 2-1-4: Repeater configurations
Ok with option 1.

	ZTE
	Issue 2-1-1: Need for test configurations
Option 1 is preferred
Issue 2-1-2: UL and DL test configurations
In general, it is fine. Test configuration could be generic and it could be applied for both DL and UL;
Issue 2-1-3: Passband width limitation
We don’t see the necessity to have this restriction, it depends on the pass-band of DL and UL,
Issue 2-1-4: Repeater configurations
For FR1, it should be okay, however for FR2, we are not sure whether the combining of repeaters is applicable anymore.

	Huawei
	Issue 2-1-1: Option 1 we need test configurations, they can be based on BS but will not be same as band definitions are different for repeater
Issue 2-1-2: option 1 is ok
Issue 2-1-3: As stated in the moderator into it seems this is a limitation on the passband width. We think it is perhaps not necessary the passband will be dependent on what the operator needs and is allocated. It is of course likely this will be in units of available channel BW;’s as such such a restriction is not explicitly needed.
Issue 2-1-4: option 1 is ok


 
Sub topic 2-2 – Test config construction
	Company
	Comments

	XXX
	Issue 2-2-1: Applicable BS test configurations
Issue 2-2-2: BW
Issue 2-2-3: Power

	CATT
	Issue 2-2-1: Applicable BS test configurations
Option 1 is our proposal. Our understanding is that it at least can be used a starting point.
Issue 2-2-2: BW
Option 2 is our understanding.
Issue 2-2-3: Power
Option 1 is ok for us.

	Nokia, Nokia Shanghai Bell 
	Issue 2-2-1: Applicable BS test configurations 
Support Option 1. 
Issue 2-2-2: BW 
OK with Option 2. 
Issue 2-2-3: Power 
OK with Option 1. 

	Ericsson
	Issue 2-2-1: Applicable BS test configurations
The description of test configurations for BS does not entirely apply to repeaters. A BS can configure carriers in a band; the carriers may be contiguous or not contiguous. A repeater will have one or more passbands in each band. In our view, in general when testing each passband should have an input signal applied across the entire bandwidth of the passband. All passbands (in all bands) should have a signal applied. It is obvious that different passbands will not be contiguous in spectrum (contiguous passbands would just be a wider passband…).
Hence we should capture that the passband is filled with carriers for each passband. This is something like NRTC1 for each passband. Some adjustment is needed to ensure than bandwidths are selected so that the passband is full.
There is one exception, and that is that for the requirement on passband emissions, part of the passband should have no input signal applied in order that the passband emissions can be measured.
Issue 2-2-2: BW
In our view, there is not a need to fix bandwidths to the nominal channel bandwidth; that would cause the passband bandwidth to need to be a multiple of the nominal channel bandwidth. Any combinations of channel bandwidths could be used such that the passband is filled.
Issue 2-2-3: Power
Support option 1; this is needed because to properly measure the passband emissions the repeater should be operating at full output power.

	NEC
	Issue 2-2-1: Applicable BS test configurations
Ok with option 1 as a starting point.
Issue 2-2-2: BW
Ok with option 2. Filling the entire passband would lead to lower power density. It would not be the worst case condition for some requirements.
Issue 2-2-3: Power
Ok with option 1.

	ZTE
	Issue 2-2-1: Applicable BS test configurations
Fine with option 1
Issue 2-2-2: BW
Option 1 and option 2 is not contradicting with each other, option 1 is how to place NR carriers within the pass-band. Option 2 is how to select the BW for component NR carriers similar as what we did for NR BS.
Issue 2-2-3: Power
Fine with option 1

	Huawei
	Issue 2-2-1: Option 1 is ok as a starting but we understand Ericsson’s point that repeater BW is different and hence may need filling up differently, certainly the configurations need to be re-written as the BW’s are not applicable to the repeater.
Issue 2-2-2: option 1 seems like it might lead to lower power density and be easier to pass requirements at band edges, possibly option 2 is a better test scenario at least for requirement which have spectral mask requirements.
Issue 2-2-3: The way the output power requirements are written the input power for a certain output power condition is declared. If you were to just increase the input power until the output power were met the output power accuracy requirement would be meaningless to some extent. The linear power condition and the ALC condition (+10dB) should be based on declared input power.


 
Sub topic 2-3 – Environment
	Company
	Comments

	XXX
	Issue 2-3-1: Environment

	CATT
	Issue 2-3-1: Environment
Option 1 aligns with our understanding.

	Nokia, Nokia Shanghai Bell 
	Issue 2-3-1: Environment 
Support Option 1. 

	Ericsson
	Issue 2-3-1: Environment
OK with option 1

	NEC
	Issue 2-3-1: Environment
Ok with option 1.

	ZTE
	Fine with option 1

	Huawei
	Option 1 is ok, but for FR2 we might consider how it is achieved?



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 

	Issue 2-1-1Sub-topic#1
	Tentative agreements: Option 1: Specify test configurations
Candidate options:
Recommendations for 2nd round: All agree test configurations should be specified, capture this in WF

	Issue 2-1-2
	Tentative agreements: Option 1: The same test configurations can be used for DL and UL if both DL and UL have the same passband characteristics.
Candidate options:
Recommendations for 2nd round:All agree, capture in WF

	Issue 2-1-3
	In general this proposal needs some better clarification.
Tentative agreements:
Candidate options:
Recommendations for 2nd round: Clarify the proposal and try to reach consensus in 2nd round, capture any progress sin WF.

	Issue 2-1-4
	Tentative agreements: Option 1: The following two clauses from E-UTRA repeater test specification are kept for NR FR1 and FR2 repeater.
	- Power supply options
	- Combining of repeaters
Candidate options:
Recommendations for 2nd round: There are some comments about possibility of combining for FR2 radiated and if it is necessary, this can be clarified in 2nd round and captured in WF

	Issue 2-2-1
	 There is a lot of support for option 1 at least as a starting point, we can perhaps use this as a baseline to progress the discussion if necessary the configurations listed in option 1 can be modified
Tentative agreements: Use option 1as a baseline for further discussion 
Candidate options:
Recommendations for 2nd round: Capture option 1 as baseline as well as all potential modifications that may need to be done to the configurations in the WF

	Issue 2-2-2
	Most companies agree with option 2 to use the nominal channel BW but to some extent thss depends on the outcome of 2-21. For now both options remain open
Tentative agreements:
· Candidate options: Option 1: For power, emissions, output IM and EVM, the test signal should fill the entire bandwidth of each passband.
· Option 2: propose to use the nominal channel bandwidth for the definition of NR repeater testing signal;
Recommendations for 2nd round: Continue to discuss along with issue 2-2-1 in the 2nd round, capture any progress sin the WF

	Issue 2-2-3
	Almost all companies agree with option 1 except one. The issue raised is that this does not test the output power accuracy requirement as specified in the core. The issue remains open and can be further discussed in the 2nd round.
Tentative agreements:
Candidate options: Option 1: For the in-passband minimum emissions, when an input signal is applied the transmit power level should be adjusted such that the repeater output is at maximum power.
Recommendations for 2nd round: Further discuss if the proposal correctly tests the core requirements as specified.

	Issue 2-3-1
	Tentative agreements: Option 1: It is proposed to use normal environmental conditions for all requirements tested except for NR repeater output power where also extreme conditions should be tested.
Candidate options:
Recommendations for 2nd round: Everyone agreed with the proposal but there was some concern on the test feasibility for FR2, this can be further discussed and captured in WF




CRs/TPs
No CR’s/TP’s in this topic
Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.

Topic #3: Declarations
This topic area covers other general conformance issues which potentially require declarations including:
· Direction of use
· RF channels
· Group delay 
· TDD Switching
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2207972
	Ericsson
	Proposal 1: A declaration should be included whether the repeater radiates in DL, UL or both. Testing should be performed only for the direction(s) in which the repeater radiates.
Proposal 2: In case the repeater radiates in both directions, RAN4 discuss and agree whether the passband bandwidth should be assumed to be the same in both directions and the passband frequency range assumed to be the same (TDD) or corresponding to DL/UL pairing (FDD).
Proposal 3: Do not include a declaration of delay for test purposes

	R4-2209604
	ZTE Corporation
	Proposal 1: the same principle is applied for radiated and and conducted.
Proposal 2: propose to adopt the test case in above table for NR repeater conformance testing.

	R4-2209722
	Nokia, Nokia Shanghai Bell
	Observation 1: Group delay information is not required for normal repeaters with integrated BH and access link transceivers which does not perform any processing of the relayed signal. 
Observation 2: The repeater group delay should be declared by the manufacturer for the purpose of repeater deployment as well as for selecting appropriate testing method.
Observation 3. TDD switching time measurements based on the output power level may be difficult when testing the radiated requirements.
Observation 4. Testing method utilizing the knowledge of the declared group delay would be applicable for both conducted and OTA measurements.
Proposal 1: For long delay repeaters, group delay information shall be declared for deployment considerations; this information can be used for conformance testing of TDD switching.
Proposal 2: RAN4 is asked to evaluate the measurement principles for the TDD switching requirements either by monitoring the output power, or utilizing the information about the declared group delay.



Open issues summary
Sub-topic 3-1 – Direction of use
This sub topic addresses direction of operation and the common aspects of each.
Issue 3-1-1: Direction of use
· Proposals
· Option 1: A declaration should be included whether the repeater radiates in DL, UL or both. Testing should be performed only for the direction(s) in which the repeater radiates.
· Option 2: TBA
· Recommended WF
· TBA
Issue 3-1-2: Passband bandwidth in each direction
· Proposals
· Option 1: In case the repeater radiates in both directions, RAN4 discuss and agree whether the passband bandwidth should be assumed to be the same in both directions and the passband frequency range assumed to be the same (TDD) or corresponding to DL/UL pairing (FDD).
· Option 2: TBA
· Recommended WF
· TBA

Sub-topic 3-2 – RF chnanels
Sub topic identifying issues around the channels tested.
Issue 3-2-1: RF test channels
· Proposals
· Option 1: Similar as the legacy NR BS conformance testing, we propose the following RF channels for NR repeater conformance testing where similar principle as NR BS is used for NR repeater (i.e. BMT etc)
· Option 2: 
· Recommended WF
· TBA
Sub-topic 3-3 – Group delay
This sub-topic addresses group delay issues
Issue 3-3-1: Group delay
· Proposals
· Option 1: Do not include a declaration of delay for test purposes (long group delay case)
· Option 2: For long delay repeaters, group delay information shall be declared for deployment considerations; this information can be used for conformance testing of TDD switching.
· Recommended WF
· TBA
Sub-topic 3-4 – TDD switching
Issue 3-4-1: TDD Switching
· Proposals
· Option 1: RAN4 is asked to evaluate the measurement principles for the TDD switching requirements either by monitoring the output power, or utilizing the information about the declared group delay.
· Option 2: 
· Recommended WF
· TBA

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

	XXX
	Issue 3-1-1: Direction of use
Issue 3-1-2: Passband bandwidth in each direction

	CATT
	Issue 3-1-1: Direction of use
Our understanding is that for the declarations should be separated for DL and UL, but many of them may be the same for both DL and UL. Details can be discussed in [306].
Issue 3-1-2: Passband bandwidth in each direction
Our understanding is that there can be flexibility to allow UL and DL having some difference.

	Nokia, Nokia Shanghai Bell 
	Issue 3-1-1: Direction of use 
We agree with the intention of the proposal. One could also consider addressing this in core specification by having requirement applicability rules differentiating repeaters which are intended to operate only using wired fronthaul. Addressing this in core specification would also avoid scenario where a repeater would be in violation of core requirements, but this would not be observed due to waived conformance testing.  
Furthermore, it could be considered whether all requirements can be waived for wired fronthaul: e.g. switching time requirements seem still necessary to be met to enable correct operation. 
Issue 3-1-2: Passband bandwidth in each direction 
By definition repeater is intended to forward the signals it receives within the passband, as such UL receive and DL transmit bandwidths need to be the same, and correspondingly DL receive and UL transmit bandwidths need to be the same.  
From network configuration perspective it is possible to envision a scenario where e.g. DL carrier aggregation is used with UL transmissions contained in narrower chunk of spectrum. As such it could be possible to accept declaring different bandwidths per link direction. 

	Ericsson
	Issue 3-1-1: Direction of use
Agree with option 1
Issue 3-1-2: Passband bandwidth in each direction
We agree with option 1, but it would be good to agree on whether the same passband bandwidths are assumed for DL and UL. We do not have a strong opinion, but propose to agree that they are the same.

	NEC
	Issue 3-1-1: Direction of use
Ok with option 1.
Issue 3-1-2: Passband bandwidth in each direction
Ok with option 1.

	ZTE
	Issue 3-1-1: Direction of use
Support option 1 since SDL and SUL bands are also supported by repeater in Rel-17, therefore the cases mentioned by Ericsson is valid one. 
Issue 3-1-2: Passband bandwidth in each direction
We don’t see the necessity to restrict the DL and UL pass band to be same, it could be up to declaration.

	Huawei
	Issue 3-1-1: Option 1 is ok
Issue 3-1-2: It makes sense that they are the same, but do they need to be? Are operators ever allocated uneven spectrum? So whilst this is the most likely case is it necessary to restrict it?


 
Sub topic 3-2 – RF channels
	Company
	Comments

	XXX
	Issue 3-2-1: RF test channels

	CATT
	Issue 3-2-1: RF test channels
Not clear how the proposal is related to declarations.
{moderator} apologies on reflection maybe this paper should have been moved to the test configurations discussion part

	Nokia, Nokia Shanghai Bell 
	Issue 3-2-1: RF test channels 
RF channels require further discussion. It should not be required to test all B, M and T channels e.g. for OTA spurious emissions. Also testing adjacent channel rejection ratio is most relevant with B and T channels and M could be omitted. Overall, the used channels should be selected so that they provide the smallest reasonable set to be tested to minimize excess testing time, while simultaneous properly verifying the core requirements. 

	Ericsson
	Issue 3-2-1: RF test channels
We think that the entire passband should be filled with carriers for most requirements (i.e. power, emissions etc). However for EVM and frequency accuracy we agree that the same principle of BS (i.e. using B, M, T) for testing can be adopted.

	ZTE
	Support the option 1,  the legacy LTE repeater, only RF channel is selected, however for NR repeater, if there is no test burden concerns, we still prefer to follow NR BS approach.

	Huawei
	Issue 3-2-1: This will depend a little o the outcome of the test configuration set up. But in principal using a similar approach to BS seems ok.


 
Sub topic 3-3 – Group delay
	Company
	Comments

	XXX
	Issue 3-3-1: Group delay

	CATT
	Issue 3-3-1: Group delay
As commented in [306], we think it’s not needed for the test. So option 1.

	Nokia, Nokia Shanghai Bell
	Issue 3-3-1: Group delay 
We support option 2.  
The necessity of the declaration relates to whether the testing can be performed reliably and with reasonable effort without declaration. Based on the discussion R4-2209722 using the declared information in the test simplifies testing and aligns the test methodology in FR1 and FR2. 

	Ericsson
	Issue 3-3-1: Group delay
Option 1 is OK for us if it is understood that the test environment implementation will be adjusted to take care of the delay. Regarding option 2, it is not necessarily the case that the delay declared for testing would be the same as that for deployment. The declaration should be for testing. Delays that could occur in deployment could be part of the vendors product description.

	NEC
	Issue 3-3-1: Group delay 
Ok with option 1.

	ZTE
		We support the option 2.

	Huawei
	It seems that if the repeater has a long group delay then it could fail the TDD switching mask requirement (as its referenced to input) as such its necessary to adapt the TDD mask requirement for the long delay case. So option 2 seems inevitable.



Sub topic 3-4 – TDD switching
	Company
	Comments

	XXX
	Issue 3-4-1: TDD Switching

	CATT
	Issue 3-4-1: TDD Switching
Our understanding is to monitor the output power.

	Nokia, Nokia Shanghai Bell 
	Issue 3-4-1: TDD Switching 
As discussed in sub-topic 3-3 and in R4-2209722, we have a preference for using the declared time information in testing. 


	Ericsson
	Issue 3-4-1: TDD Switching
Either method could work, but basing upon a known reference timing would probably be better. A further alternative would be to define the requirement to be based on timing at the output, and leave it to test implementation how the TE determines the output timing.

	NEC
	Issue 3-4-1: TDD Switching
Our understanding is by monitoring the output power.

	ZTE
	Option 2 is more preferred since this could make the conformance testing of transition period and EVM measurement eaiser. 

	Keysight
	Agree with observation described in R4-2209722. With knowing reference timing and use it for measurement (rather by output power level) makes measurement result more reliable and accurate, can possibly avoid unwanted failure of good device. 

	Huawei
	The timing requirement is referenced to the input so it seems monitoring the output would not test the core requirement.



CRs/TPs comments collection
No CR’s/TP’s in this topic
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 

	Issue 3-1-1
Sub-topic#1
	Tentative agreements: Option 1: A declaration should be included whether the repeater radiates in DL, UL or both. Testing should be performed only for the direction(s) in which the repeater radiates.
Candidate options:
Recommendations for 2nd round: Capture agreement in WF

	Issue 3-1-2

	Tentative agreements: 
Candidate options: Option 1: In case the repeater radiates in both directions, RAN4 discuss and agree whether the passband bandwidth should be assumed to be the same in both directions and the passband frequency range assumed to be the same (TDD) or corresponding to DL/UL pairing (FDD).
Recommendations for 2nd round: There are a number of companies who think such a restriction is not necessary, it can be further discussed in 2nd round if it is necessary.

	Issue 3-2-1

	It was pointed out this issue was probably in the wrong section and should be discussed with the test configuration set up. As there is little consensus on the issue it can be postponed until there is more agreement on the test configurations
Tentative agreements: 
Candidate options: 
Recommendations for 2nd round: Further discuss if necessary in Topic#2 with the test configurations

	Issue 3-3-1

	Issue perhaps could be clarified as affecting the declared long group delay case. No consensus between companies roughly split between option 1 and 2.
Tentative agreements: 
Candidate options: 
o	Option 1: Do not include a declaration of delay for test purposes (long group delay case)
o	Option 2: For long delay repeaters, group delay information shall be declared for deployment considerations; this information can be used for conformance testing of TDD switching.
Recommendations for 2nd round: Continue to discuss in 2nd round try to better clarify the issue and capture in WF

	Issue 3-4-1

	Tentative agreements: 
Candidate options:
Recommendations for 2nd round: Once again this issue perhaps needs greater clarification, comments are quite diverse. Issue should be clarified and other options captured in WF




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”.


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

	
	WF on …Repeater conformance general issues
	YYYHuawei
	

	
	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

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

	R4-2207970
	
	Repeaters test configurations
	Ericsson
	Noted
	

	R4-2207971
	
	Repeaters test models
	Ericsson
	Noted
	

	R4-2207972
	
	Repeaters other aspects of conformance
	Ericsson
	Noted
	

	R4-2208136
	
	Discussion of test configuration for conducted and radiated
	CATT
	Noted
	

	R4-2208137
	
	Discussion of stimulus signals for conducted and radiated
	CATT
	Noted
	

	R4-2208410
	
	Discussion on conducted test configurations for repeater
	CMCC
	Noted
	

	R4-2209602
	
	Discussion on NR repeater Stimulus signals
	ZTE Corporation
	Noted
	

	R4-2209603
	
	Discussion on NR repeater test configuration
	ZTE Corporation
	Noted
	

	R4-2209604
	
	Discussions on NR repeater test cases
	ZTE Corporation
	Noted
	

	R4-2209722
	
	Repeater TDD switching conformance testing
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2209808
	
	Repeater stimulus signals and test models for conformance testing
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2209809
	
	Repeaters test configurations
	Nokia, Nokia Shanghai Bell
	Noted
	



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

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

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

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

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

	
	
	
	
	
	



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

	Huawei
	Richard Kybett
	Richard.kybett@huawei.com

	CATT
	Huiping Shan
	shanhuiping@catt.cn

	Nokia
	Bartlomiej Golebiowski
	bartlomiej.golebiowski@nokia.com

	NEC
	Tetsu Ikeda
	tetsu.ikeda@nec.com

	Keysight
	Takao Miyake
	takao_miyake@keysight.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)
