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Introduction
This email discussion is to discuss the RF conformance test issues for conducted and radiated. The targets of the two rounds are as following,
· 1st round:
· Discuss the issues listed in the summary.
· Try to have some tentative agreements for the issues especially the setup, MU, declaration and procedure baselines.
· 2nd round:
· Agree the WFs for issues and the TP splits.
Topic #1: Measurement system set-up
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2207973
	Ericsson
	Observation 1: The repeater conducted conformance specification needs to describe the setup and procedures both at the input and at the output.

	R4-2207977
	Ericsson
	Proposal 1: Investigate further the test set-up and whether propagation of the test signal from the transmit test antenna to the receive test antenna could impact the measurement.
Proposal 2: Investigate further what kind of filtering would be needed for the TE output for the unwanted emissions measurement and the impact on test set-up and measurement uncertainty. 

	R4-2207978
	Ericsson
	Proposal 1: Discuss further whether EVM measurement could be impacted by direct propagation of the test signal to the receiver for any test set-up.
Proposal 3: RAN4 should discuss whether, for repeaters that separate the input and output units there is any scope for simplification of the OTA set-up and procedures.
Proposal 5: Describe in the test procedure for frequency stability that calibration is assumed. Do not increase the MU compared to the BS specification.

	R4-2208138
	CATT
	This contribution provides our proposal for NR repeater test set-up, test uncertainty and test tolerance. The proposals are shown in Figure 1-5, Table 2 and Table 4.

	R4-2208141
	CATT
	Observation 1: There’s no co-location requirement in the repeater radiated requirements as shown in Table 1.
Observation 3: There’re total 4 measurement set-ups are needed for FR2 NR repeater.

	R4-2209605
	ZTE Corporation
	Proposal 1: propose to use the measurement setup in TS 36.143 as baseline for FR1 NR repeater; 
Observation: input signal generator for the repeater within chamber should have marginal impact on the reception of repeater output since its power should be much lower compared with repeater output power. 
Moderator: This contribution is for FR1

	R4-2209606
	ZTE Corporation
	Proposal 1: propose to use the above measurement setup from C.1 to C.6 as baseline for FR2 NR repeater; 
Moderator: This contribution is for FR2

	R4-2209723
	Nokia, Nokia Shanghai Bell
	Observation 1: NR repeater test setups, measurement procedures and measurement uncertainties will require evaluations and adjustments compared to the existing baseline of conducted base station conformance testing.
Proposal 3: Measurement setups shall aim at not creating additional requirements for the DUTs to be met than what is set by core requirements.

	R4-2209726
	Nokia, Nokia Shanghai Bell
	Observation 1: NR repeater test environments, test setups, measurement procedures and measurement uncertainties will require evaluations and adjustments compared to the existing baseline of radiated base station conformance testing.
Observation 3: It could be considered to downselect a subset of measurement systems where analysis efforts are concentrated.
Observation 4: Outdoors open field could be considered as one potential measurement environment.
Observation 5: Input signal is generally not problematic if it leaks to measurement antenna as it is typically either significantly weaker or at different frequency than the desired measured output. Especially TDD off power is an exception to this.
Proposal 4: Uncertainties related to input signal need to be properly analyzed and taken into account.
Moderator: This contribution is for FR2.



Open issues summary and companies views’ collection for 1st round

Sub-topic 1-1: FR1 measurement system set-up
Issue 1-1: FR1 set-up baseline
· Proposals
· Option 1: measurement setup in TS 36.143 (R4-2209605)
· Option 2: Figure 1-5 in R4-2208138
· Recommended WF
· To be discussed

	Company
	Comments

	Nokia, Nokia Shanghai Bell 
	In general the both options have the exact same figures, and they should be acceptable to be adopted as starting point. It is not necessary to describe specific attenuation values in the Figures. 

	Ericsson
	Option 2 is in general OK, since it is modified versions of the figures in 36.143 with correct names for signals etc. A couple of comments though; probably figure 2 is not needed if we can agree no need to measure EVM in both directions simultaneously. Figure 4, why are the 30dB “precision attenuators” needed? (They are present in E-UTRA too, but wonder why/if they are needed? Why is there a need to attenuate the input and output signal for out of band ?)

	Huawei
	Agree both are ok, option 2 is ok as base line. Agree with Ericsson diagrams are of a level where the attenuators should be part of the test set up design and selected appropriately they do not need to be specified at this level. (circulator s and couplers are obviously different as they need to be shown as they split the signal paths)

	ZTE
	There are lots of similarities between option 1 and option 2 and we are open for further discussions for the setup for each requirement of repeater.
To Ericsson.from my understanding, to transmit with the relative high output power from generator and with attenuation later, it would be easiet to control the power accuracy, otherwise to transmit the weak sigfnal difrectly from generator, its power accuracy cannot be ensured well.

	CATT
	Option 1 and option 2 are very similar. Option 2 uses BS approach that measurement equipment can be spectrum analyser, signal analyser, power meter, etc.  One issue may need more discussion may be the TDD set up, it is discussed in Issue 1-2.

	Keysight
	Figure 2 in Option 2 has some additional lines between equipment which doesn’t have any description and not clear what those are. For the case of this figure will be used, needs description.



Issue 1-2: FR1 TDD set-up
· Proposals
· Option 1: Figure 2 in R4-2208138
· Option 2: Define repeater tests based on the assumption that only one link direction at a time is being tested. (R4-2209723)
· Recommended WF
· To be discussed

	Company
	Comments

	Nokia, Nokia Shanghai Bell 
	We have a slight preference to adopt unidirectional measurement setup for TDD cases. This requires less measurement equipment and also has high likelihood in aligning the setup principle with FR2 repeaters.  

	Ericsson
	We prefer option 2, to define that only one link direction at a time is tested

	Huawei
	Agree there is no need to test both directions at the same time. Of course it should be allowed if within MU but no need to mandate it with these diagrams.

	ZTE
	We don’t have strong opinions on whether DL and UL EVM should be tested simultaneously,  it should be also okay to test one by one.

	CATT
	It depends on if EVM will be tested for TDD repeater at the same test. We prefer to test EVM to guarantee the switching point is correct for TDD repeater, so prefer option 1. But if majority companies think it’s ok to test only one direction, we would also be ok. Operators may need to define dedicated test to guarantee the performance.

	Keysight
	For the case of TDD, although we understand that it’s intentionally left open, how to provide UL/DL timing to DUT needs some guidance for actual test setup. It seems Figure2 suggests using DL signal for this purpose as well as for measurement purpose? Not clear.




Issue 1-3: FR1 set-up specific issues compared with baseline
Moderator: Companies are encouraged to comment if there’s any specific issues compared with the baseline.

	Company
	Comments

	Ericsson
	All test descriptions need to capture that there is an input and an output signal. Depending on the MU discussion, there may be a need in some cases to add to the procedure that the input signal is increased until maximum output power is reached (in order to avoid the need to consider input signal MU)



Sub-topic 1-2: FR2 measurement system set-up
Issue 1-4: FR2 set-up baseline
· Proposals
· Option 1: measurement setup from C.1 to C.6 (R4-2209606)
· Option 2: 
· Recommended WF
· To be discussed

	Company
	Comments

	Nokia, Nokia Shanghai Bell 
	The proposed baseline could be acceptable for directional measurements. More analysis is needed for TRP measurements, where it is not obvious an arrangement where the test antennas transmitting towards repeater rotate together with the repeater is feasible. For example, if the repeater would need to transmit towards to roof of the chamber the test antennas would need to have sufficient room to rotate under the DUT. Other measurement setup options are not precluded. The open issues outlined in Issues 4-6: Other proposals can be jointly discussed; the open issues are: 
Proposal 1: RAN4 needs to consider the complexities of OTA testing of receivers, including directional requirements with simultaneous transmission and measurement in different directions and TRP measurements that need to measure around the sphere with a single input direction. 
Proposal 2: RAN4 should discuss whether, for repeaters that separate the input and output units there is any scope for simplification of the OTA set-up and procedures. 

	Ericsson
	The figures give the impression that for TRP, it is necessary to rotate the repeater and the input signal test antenna. This is one way to measure TRP, but there are alternatives, for example to keep the repeater and input antenna still and mode the measurement test antenna, or measure with multiple test antennas. Not quite sure how to reflect that in the figure, but the specification should not imply that rotating the repeater is the only way.
For the ACRR, that is proposed to be TRP elsewhere.

	Huawei
	Existing chambers most likely have a single calibrated path so measuring direction in both input and output could be difficult. For some measurement having the source close to the input and have it move with the DUT is a good idea bit as pointed out it may not work for TRP measurements. Possibly we should discuss limiting the range of TRP measurements based on the antenna coverage area so we only test the front half for example? Splitting Tx and Rx side as with the possibility of an IF test interface also seems like a good idea?

	ZTE
	We are open to further discussion on test setup for FR2 repeater. In the existing setup, we propose to have narrow beam generated from test antenna with lower output power, then its impacts on measurement antenna would be negligible.
To Nokia,  in general,  DUT would be rotate in the horizontal plane and measurement antenna would move in the vertical direction in the chamber, therefore it is not needed for repeater towards to roof of the chamber. 
To Ericssson, we are fine with TRP for ACRR, however I think that EIRP could also measurement metric, since this information is just informative, other measurement approach is not precluded for sure.
To Huawei, i think that the whole sphere could be still measured with DUT rotating in the horizontal plane and measurement antenna moving in the vertical domain.
To calibration antenna, I am quite not sure what’s actual problem.
In addition, I am not sure that IF test interface is available or not . usually for FR2 equipment, it is not feasible.

	CATT
	Generally, we think option 1 is ok. We have two minor questions. First is that we think set-ups for out of band gain and ACRR may be merged to other TRP measurement set-up. The second is that if the full sphere methods for TRP measurement have some problem for repeater when input signal exists.

	Keysight
	Similar with FR1, there is need for some guidance about providing UL/DL timing to DUT. If it’s by DL signal, OTA setup has more complexity. Also regarding with OTA especially TRP, I share the same concern/worry with Nokia and Ericsson, there would be more complexity and some additional adjustment needed and what it’s shown in figure seems one of proposed method. There may need to add some note to say other setup may be possible. But actual challenge really is TRP measurement itself with accuracy. 

	Qualcomm
	Few questions from our side on the setup. What size of chamber would we expect here? If the repeater Rx antenna is also an antenna array, the test antenna should be in the far field of this so with both test antennas being in the far field of the repeater antennas, the size of the chamber could be rather large.
We agree with the previous comments that the TRP measurement does not seem straightforward, input from TE vendors would be very useful.



Issue 1-5: FR2 set-up specific issues compared with baseline
Moderator: Companies are encouraged to comment if there’s any specific issues compared with the baseline, such as TDD, etc.
	Company
	Comments

	Nokia, Nokia Shanghai Bell 
	The setup needs to ensure that input signal is not leaking to measurement antenna. This might be generally not problematic due to repeater gain and/or frequency of interest being different. However, in TDD off power measurement problems might occur. Most likely input signal needs to turn off appropriately to have reliable measurements. 

	Ericsson
	The setup involves both an input and an output antenna in different positions in the chamber. TRP measurement needs to be considered in particular. Some kinds of test chamber are unsuitable (e.g. reverberation chamber).

	Huawei
	At this stage we perhaps have a list of problems rather than solutions. Having 2 calibrated directional paths in the chamber may be problematic, isolation to prevent input signal being measured as part of the output is also a potential issue for spurious emissions testing. 

	ZTE
	We are fine to remove the reverberation chamber for spurious emission for FR2 repeater.
We think that input signal spurious emission is also quite lower compare with output spurious emission,it should be not problematic.
Regarding the calibrated antenna, could Huawei further clarify it?

	Keysight
	Observation in contribution (R4-2209606) on test concern “… should have marginal impact on ….” seems too optimistic. As other company commented, lower power signal measurement (emission, off power) are in concern. if there is really enough power difference between feeding signal and measured signal, then in-band measurement (except off power) may work but should be careful.

	Qualcomm
	We also have a similar comment as Keysight about the input signal affecting the measurements. It would be useful to have some input from TE vendors on what the impact could be and it there are any techniques to limit this.
Is it realistic to assume that the DUT and testing antenna can move together? this seems quite difficult if the distance between antenna transmitting the input signal and DUT is not small. Also, the size of the chamber could become very large.



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 1-1: FR1 set-up baseline
	Many companies think option1 and option 2 are similar; some companies think option 2 can be baseline to have further updates.
Tentative agreements:
Candidate options:
Take option 2 as the baseline for the 2nd round discussion.
Recommendations for 2nd round:
Further discuss the detail FR1 set up, try to have a more solid baseline in this meeting. Capture the agreements in the WF.

	Issue 1-2: FR1 TDD set-up
	Most companies think testing one direction at the same time is the better approach.
Tentative agreements:
Only one link direction at a time is being tested
Candidate options:
Recommendations for 2nd round:
No further discussion. Capture the agreements in the WF.

	Issue 1-3: FR1 set-up specific issues compared with baseline
	One company provided some comments, but not very clear if there should be some general agreements in this meeting. So moderator suggests discussing in the WF to see if there’s something should be captured.
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Discuss in the WF to see if there’s something need to be agreed in this meeting.

	Issue 1-4: FR2 set-up baseline
	Companies commented many challenges seen for FR2 repeater set up. The challenges should be clarified or solved for the set up. So more discussion is needed than FR1. Moderator suggests discussing the detail FR2 set up in 2nd round or at least can have a starting point for future meetings.
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Continue discuss the FR2 set up in the WF. Try to have more agreements or at least have a starting point for future meetings.

	Issue 1-5: FR2 set-up specific issues compared with baseline
	Companies brought many issues in the 1st round. One company proposes to have a list for the issues at least. Moderator thinks it’s a good idea and can have more discussion in the 2nd round.
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Have more discussion in the WF, try to figure out the issues list and some possible solutions if any.




Discussion on 2nd round (if applicable)

Topic #2: MU and TT
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2207973
	Ericsson
	Proposal 1: Do not allow for any MU relating to input power uncertainty. Instead, add to the test procedure that the input power can be increased until the output power is within the expected range if needed, and/or that calibration of the input signal generator power level can be performed.

	R4-2207974
	Ericsson
	Proposal 1: No additional uncertainty for EVM compared to the BS requirements.
Proposal 2: Describe in the test procedure for frequency stability that calibration is assumed. Do not increase the MU compared to the BS specification.

	R4-2207975
	Ericsson
	Proposal 1: No additional uncertainty for EVM compared to the BS requirements.
Proposal 2: Describe in the test procedure for frequency stability that calibration is assumed. Do not increase the MU compared to the BS specification.
Proposal 3: The input signal level for out of passband signals (for RX IM, TX IM and ACRR) can consider the same MU as is used for BS requirements.
Moderator: this is the contribution for FR1.

	R4-2207977
	Ericsson
	Proposal 1: Investigate further the test set-up and whether propagation of the test signal from the transmit test antenna to the receive test antenna could impact the measurement.
Proposal 2: Investigate further what kind of filtering would be needed for the TE output for the unwanted emissions measurement and the impact on test set-up and measurement uncertainty. 
Observation 3: MU may need to take into account that the repeater output signal is measured simultaneously with the TE signal being transmitted.

	R4-2207978
	Ericsson
	Proposal 3: RAN4 should discuss whether, for repeaters that separate the input and output units there is any scope for simplification of the OTA set-up and procedures.
Proposal 4: No additional uncertainty for EVM compared to the BS requirements.
Proposal 5: Describe in the test procedure for frequency stability that calibration is assumed. Do not increase the MU compared to the BS specification.

	R4-2208138
	CATT
	This contribution provides our proposal for NR repeater test set-up, test uncertainty and test tolerance. The proposals are shown in Figure 1-5, Table 2 and Table 4.
Moderator: this is the contribution for FR1.

	R4-2208141
	CATT
	Observation 5: For FR2 Pmax,out, EIRP, Pmax,out,TRP, ACLR, OBUE, transmitter spurious emissions, transmitter OFF power, the MU either reuse BS MU or add 0.2 ~ 0.3 dB according to the value of BS MU.
Proposal 2: FR2 NR repeater MU is proposed as the values in Table 2.

	R4-2209605
	ZTE Corporation
	Proposal 2: propose to use the measurement uncertainty in TS 36.143 as baseline for FR1 NR repeater with upper frequency limit restricted to 5GHz;

	R4-2209606
	ZTE Corporation
	Proposal 2: propose to use the measurement uncertainty in section 2.2 as baseline and encourage more inputs from TE vendors.
Moderator: This contribution is for FR2.

	R4-2209723
	Nokia, Nokia Shanghai Bell
	Observation 1: NR repeater test setups, measurement procedures and measurement uncertainties will require evaluations and adjustments compared to the existing baseline of conducted base station conformance testing.
Proposal 4: Uncertainties related to input signal need to be properly analyzed and taken into account.

	R4-2209726
	Nokia, Nokia Shanghai Bell
	Observation 1: NR repeater test environments, test setups, measurement procedures and measurement uncertainties will require evaluations and adjustments compared to the existing baseline of radiated base station conformance testing.
Observation 7: TRP measurement feasibility needs to be analyzed.
Proposal 4: Uncertainties related to input signal need to be properly analyzed and taken into account.
Moderator: This contribution is for FR2.

	R4-2210014
	Huawei
	A set of NR repeater MU values have been suggested in a table (above)
Moderator: this is the contribution for FR1.

	R4-2210015
	Huawei
	In many cases the MU values for the repeater are based on output signals and as such the BS values can be used. These have been indicated in the table above.
There remain 3 requirements which do not have analogous requirements in the BS and require more detailed analysis
 OTA out of band gain
 OTA input intermodulation
 OTA ACRR
These can be analysed using available MU contributors in TR 37.941 when the test set up is better known.
Moderator: this is the contribution for FR2.



Open issues summary and companies views’ collection for 1st round

Sub-topic 2-1: FR1 MU and TT
Issue 2-1:  FR1 MU and TT
· Proposals
· Option 1: Table 2 in R4-2208138
· Option 2: use the measurement uncertainty in TS 36.143 as baseline for FR1 NR repeater with upper frequency limit restricted to 5GHz (R4-2209605)
· Option 3: Proposal in R4-2210014
· Recommended WF
· Take Option 3 (MU in R4-2210014) as the baseline to continue the MU and the corresponding TT discussion.
Moderator: Companies are encouraged to comment if there’s any corrections/suggestions for the baseline if the recommended WF is ok for you.
	Company
	Comments

	Nokia, Nokia Shanghai Bell 
	Option 3 is a possible starting point, as long as some clarifications/corrections are done: 
For output power we have agreed to declare the input power and not to adjust the signal generator to reach output power. Therefore, error in input signal level can add to the error in repeater gain/max power. Therefore, input signal MU should be taken into account.  
It was agreed repeater specification does not cover unlicensed operation, so therefore n46, n96 and n102 can be removed and upper frequency limits for wanted signal set to 5 GHz. 
For ACLR bandwidths a clarification could be considered that the BW refers to stimulus signal BW. 

	Ericsson
	The proposals are pretty much identical, in particular between option 1 and option 3 except (i) minor difference in proposed MU for input intermodulation and (ii) Significant difference (1.2 dB vs 3dB) for co-location MU, which depends whether the BS or the E-UTRA repeater MU is taken as the baseline. For the co-location MU, it would be good to clarify the motivation for each proposal in more detail.

	Huawei
	I think the options are not significantly different, clearly we have no agreed to exclude the UL bands so these can be removed. To Ericsson - for co-location the E-UTRA repeater has different values for above and below -60dBm below -60 it’s the same, as requirements re all below -60dBm then it’s the same.

	ZTE
	In general, we are fine with option 3 as baseline for further discussions, however for bands n46, n96, n102, we prefer to keep it open since this is under the discussion in other thread. 

	CATT
	First of all, our understanding is that DL MU/TT values are the same with UL.
For the detail values, we’re ok with the baseline and have the following comments.
1. 6.4 Out of band gain, some update maybe needed for the frequency range.
±0,5 dB, f ≤ 3.0 GHz
±0,8 dB, 3.0 GHz < f ≤ 6 GHz
±1.3 dB, for bands n46 and n96 (depending on if these bands will be kept)
2. A minor comment to 6.5.3 Operating band unwanted emission
according toTS36.141-1 



Sub-topic 2-2: FR2 MU and TT
Issue 2-2:  FR2 MU
· Proposals
· Option 1: Table 2 in R4-2208141
· Option 2: The measurement uncertainty in section 2.2 as baseline and encourage more inputs from TE vendors TS 36.143 (R4-2209606)
· Option 3: Proposal in R4-2210015
· Recommended WF
· Take Option 3 (MU in R4-2210015) as the baseline to continue the MU and the corresponding TT discussion.
Moderator: Companies are encouraged to comment if there’s any corrections/suggestions for the baseline if the recommended WF is ok for you.
	Company
	Comments

	Nokia, Nokia Shanghai Bell 
	Option 3 in recommended WF should refer to R4-2210015 and could be considered as starting point with some clarifications/corrections: 
Similarly as in FR1, input signal uncertainty should be considered where necessary 

	Ericsson
	Regarding 8141, in our view it is preferable not to adjust for input signal uncertainty. It is not obvious that input signal uncertainty directly combines to the measured output for the unwanted emissions. Even for input power, the link between input uncertainty and output uncertainty may not be linear if close to the maximum input power. Instead, input uncertainty can be eliminated by ensuring that the repeater is at maximum power during the test.
Regarding 0015, for the TRP based measurements, before takin the BS values some more consideration should be paid as to whether the need to measure TRP with an input signal coming from a fixed direction can give rise to more uncertainty factors. Regarding input intermodulation, we agree more analysis is needed.

	Huawei
	Adding uncertainty for the input signal is possibly valid for output power (it makes sense for the linear gain requirement but not so much the ALC condition) but not for the unwanted emissions we think. Overall it’s probably best to not take the input signal uncertainty into account we think.
Possibly more analysis is needed to see the effect of the input signal on the TRP measurements but we need to avoid any perception that a repeater is allowed greater emission than a BS because it has higher MU.

	ZTE
	In general, we are fine to take option 3 as baseline, more feedback from TE are highly appreciated

	CATT
	Similar with FR1 comments. Same values apply to both DL and UL. 
We’re ok with the baseline and have the following comments,
1. According to our analysis, 0.2~0.3 dB increase may be needed for some MUs, If reusing BS value is ok for TE vendors, we support.
2. OTA Frequency stability
Our understanding is that Measurement results of  0.1ppm of fc
3. Out of band gain
We propose: Equal to OTA output power Pmax,out,TRP MU
4. OTA input intermodulation
We propose: Reuse BS receiver intermodulation MU or increase 0.1dB
5. OTA ACRR
We propose: Equal to OTA ACLR MU

	Keysight
	We have concern on MU with feeding (input) signal contribution. There are optimistic comments here and there. It should be more carefully analyzed on each test case. For the case of larger signal power difference, could be ignored but needs careful analysis.

	Ericsson
	On the subject of input signal uncertainty, we would like to point out that input signal uncertainty may be more than just a minor MU adjustment for some tests like emissions and EVM. For those tests, if the input signal is e.g. 0.5dB lower than expected and this relates to 0.5dB reduction in the output signal level then in effect the PA is backed off 0.5dB and the test is not really testing linearity related behaviour properly. On the other hand, testing at (minimum input signal for maximum power)+10dB for the ALC case probably avoids this risk anyhow.
In general, for the +10dB test, a small uncertainty in the input signal should not impact anything at the output since anyhow the repeater will be at max power.



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:  FR1 MU and TT
	Most companies agree to use the baseline recommended by moderator. Comments were also brought up for the recommended baseline. Moderator suggests to further discuss the baseline in the WF to agree a more solid MU/TT in the 2nd round.
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Further discuss the baseline in the WF to agree a more solid MU/TT for future meetings.

	Issue 2-2:  FR2 MU
	Most companies agree to use the baseline recommended by moderator. Comments were also brought up for the recommended baseline. Moderator suggests to further discuss the baseline in the WF to agree a more solid baseline in the 2nd round.
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Further discuss the baseline in the WF to agree a more solid MU/TT  for future meetings.




Discussion on 2nd round (if applicable)

Topic #3: Declaration
Companies’ contributions summary 
	T-doc number
	Company
	Proposals / Observations

	R4-2208139
	CATT
	This contribution provides our consideration of the repeater declarations. The modification compared with BS is provided in the contribution.
Moderator: this is the contribution for FR1 repeater.

	R4-2208142
	CATT
	This contribution provides our consideration of the repeater declarations. The modification compared with BS is provided in the contribution.
Moderator: this is the contribution for FR2 repeater.

	R4-2209725
	Nokia, Nokia Shanghai Bell
	Observation 1: Declarations which are not applicable to BS type 1-C are not needed for NR repeaters for which only type 1-C is defined in FR1 and requirement applicability columns are not needed.
Observation 2: Declarations on carrier configurations are not needed for repeaters as passband declarations shall be used instead.
Observation 3: Demodulation and NB-IoT related declarations are not needed for NR repeaters.
Observation 4: All void declarations can be removed and the numbering of the whole table re-done.
Observation 5: The remaining declarations need to both editorial and technical corrections, and also new declarations may need to be added.
Proposal 1: Declarations can be made independently for UL and DL while the same declaration table can be used for both UL and DL."
Moderator: This contribution is for FR1.

	R4-2209728
	Nokia, Nokia Shanghai Bell
	Observation 1: Declarations which are not applicable to BS type 2-O are not needed for NR repeaters for which only type 2-O is defined in FR2 and requirement applicability columns are not needed.
Observation 2: Declarations on carrier configurations are not needed for repeaters as passband declarations shall be used instead.
Observation 3: Demodulation related declarations are not needed for NR repeaters.
Observation 4: Receiver directional capabilities related declarations are not needed for NR repeaters
Observation 5: Re-numbering of the Declaration identifiers should be done.
Observation 6: The remaining declarations need to both editorial and technical corrections, and also new declarations may need to be added.
Proposal 1: Declarations can be made independently for UL and DL while the same declaration table can be used for both UL and DL.
Moderator: This contribution is for FR2.



Open issues summary and companies views’ collection for 1st round
Sub-topic 3-1: FR1 declaration
Issue 3-1: FR1 declaration
· Proposals
· Option 1: Proposal in R4-2208139
· Option 2: Proposal in R4-2209725
· Recommended WF
· Take Option 2 as the baseline to continue the discussion.

Moderator: Companies are encouraged to comment if there’re any corrections/suggestions for the baseline if the recommended WF is ok for you.
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	Nokia: We are ok with the recommended WF. Both options have majority in common, so in further discussion it would be beneficial to resolve the few differences between them. In addition, some new declarations may still need to be added.  

	Ericsson
	Regarding 8139:
The text and declarations around non-contiguous spectrum operation does not seem needed for repeaters. The repeater will declare one or more passbands. The definition of a passband is that it amplifies in the whole passband, and by definition multiple passbands are not contiguous (if that would be the case, then they would be a larger passband).
Per carrier output power declaration should be per passband.
It is not obvious that the note 1 about 256QAM being configured can be kept, because a Rel-17 repeater cannot be configured. Maybe some rewording could be used, as it is possible that the EVM corresponding to 256QAM may only be supported with a lower output power level (and correspondingly lower input power level).
0725 is OK as a “baseline”; of course updates are needed to change BS to repeater, remove type 1-H etc.

	Huawei
	Recommended WF is ok as baseline, in particular the proposal in 9725 about UL and DL is a good idea to clarify, if there are exceptions then we can deal with this as exceptions to the general rule.

	ZTE
		We are fine with the recommended WF

	CATT
	We’re ok with the baseline and have some comments.
The following may be needed,
Contiguous or non-contiguous spectrum operation support (non-contiguous spectrum requirements are defined, so may need some further discussion on whether there’s a need to have such kind of declaration.)
Passband RF bandwidth (BWpassband)

We’re not sure with the declaration related to the carrier. Our understanding is that the rated output power is related to the passband.
Rated carrier output power (Prated,c,AC, or Prated,c,TABC)



Sub-topic 3-2: FR2 declaration
Issue 3-2: FR2 declaration
· Proposals
· Option 1: Proposal in R4-2208142
· Option 2: Proposal in R4-2209728
· Recommended WF
· Take Option 2 as the baseline to continue the discussion.

Moderator: Companies are encouraged to comment if there’re any corrections/suggestions for the baseline if the recommended WF is ok for you.
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	We are ok with the recommended WF. Both options have majority in common, so in further discussion it would be beneficial to resolve the few differences between them. In addition, some new declarations may still need to be added

	Ericsson
	For 8142, there are a few more things to remove:
· No multi-band for FR2
· No need for contiguous/non-contiguous declaration (implicit from passbands declaration)
· No co-existence with GSM, FDD etc.
· No need for receiver RoAoA etc.
· No concept of CA, declaration not needed
· No need to declare maximum carriers (no carriers for a repeater)
For 9728:
· Declaration of power should be passband power, not carrier power
· No need for co-existence to GSM, FDD ec. (it is FR2)
For both, it may be good to introduce an explicit declaration of passband frequency range(s)

	Huawei
	Again we are ok with WF as a Baseline, the proposal about UL and DL is similarly a good idea for FR2.

	ZTE
	We are fine with the recommended WF

	CATT
	We think the following may be needed
Maximum radiated repeater passband RF Bandwidth
Maximum passband Radio Bandwidth of the operating band with multi-band dependencies
OTA input RoAoA (Respond to Ericsson, some input beam direction declaration is needed to our understanding, can discuss further.)
OTA input receiver target reference direction
OTA input conformance test directions

We’re not very sure how to handle CA for repeater. Our current understanding is that CA can be supported.

The following may not be needed because they’re for carriers.
The rated carrier OTA BS power, Prated,c,TRP



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: FR1 declaration
	Most companies agree to use the baseline recommended by moderator. Comments were also brought up for the recommended baseline. Moderator suggests further discussing the baseline in the WF to agree a more solid FR1 declaration in the 2nd round.
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Further discuss the baseline in the WF to agree a more solid FR1 declaration starting point.

	Issue 3-2: FR2 declaration
	Most companies agree to use the baseline recommended by moderator. Comments were also brought up for the recommended baseline. Moderator suggests further discussing the baseline in the WF to agree a more solid FR2 declaration in the 2nd round.
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Further discuss the baseline in the WF to agree a more solid FR2 declaration starting point.



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 #4: Test procedures and other issues
Companies’ contributions summary 
	T-doc number
	Company
	Proposals / Observations

	R4-2207973
	Ericsson
	Observation 2: Adopting proposal 1 avoids that a very wide range for the output power test exists due to measurement uncertainty and also that emissions and EVM tests are performed properly with the repeater at full output power.

	R4-2207974
	Ericsson
	Proposal 4: Measure output power both with both the minimum input signal level needed to produce maximum output power and the 10dB boosted input signal level.
Proposal 5: If needed to reduce test time, EVM, emissions and TX IM could be measured only with the 10dB boosted input power level.
Moderator: this is the contribution for FR1 repeater.

	R4-2207975
	Ericsson
	Proposal 4: Measure output power both with both the minimum input signal level needed to produce maximum output power and the 10dB boosted input signal level.
Proposal 5: If needed to reduce test time, EVM, emissions and TX IM could be measured only with the 10dB boosted input power level.
Moderator: this is the contribution for FR2 repeater.

	R4-2207976
	Ericsson
	Observation 1: Test equipment procedures need to take into account that for a repeater, there is both an input and an output signal.
Observation 2: For directional measurements, a spatially separated transmitter and receiver is needed in the OTA chamber.
Observation 3: Measuring TRP whilst maintaining a directional input signal in the correct direction with respect to the DUT may be challenging and may impact measurement uncertainties.
Observation 4: Some BS test environments, such as CATR, reverberation chamber, PWC etc. may not be usable for repeater testing.
Proposal 1: RAN4 needs to consider the complexities of OTA testing of receivers, including directional requirements with simultaneous transmission and measurement in different directions and TRP measurements that need to measure around the sphere with a single input direction.
Proposal 2: RAN4 should discuss whether, for repeaters that separate the input and output units there is any scope for simplification of the OTA set-up and procedures.

	R4-2207977
	Ericsson
	Observation 1: Test equipment procedures need to take into account that for a repeater, there is both an input and an output signal.
Observation 2: Measuring TRP whilst maintaining a directional input signal in the correct direction with respect to the DUT may be challenging and may impact measurement uncertainties.
Observation 3: MU may need to take into account that the repeater output signal is measured simultaneously with the TE signal being transmitted.

	R4-2207978
	Ericsson
	Observation 1: Test equipment procedures need to take into account that for a repeater, there is both an input and an output signal.
Observation 2: For directional measurements, the transmitter and receiver need to be placed in different directions relative to the DUT in the OTA chamber.
Proposal 1: Discuss further whether EVM measurement could be impacted by direct propagation of the test signal to the receiver for any test set-up.
Proposal 2: RAN4 needs to consider the complexities of OTA testing of receivers, including directional requirements with simultaneous transmission and measurement in different directions and for transmitter TRP measurements that need to measure around the sphere with a single input direction.
Proposal 3: RAN4 should discuss whether, for repeaters that separate the input and output units there is any scope for simplification of the OTA set-up and procedures.
Proposal 4: No additional uncertainty for EVM compared to the BS requirements.
Proposal 5: Describe in the test procedure for frequency stability that calibration is assumed. Do not increase the MU compared to the BS specification.

	R4-2208140
	CATT
	Observation 1: The FDD EVM and TDD transient time requirements tests don’t need to know the repeater’s group delay.
Observation 2: There’s no problem if the group delay is not declared by the repeater vendors in the test.
Proposal 1: There’s no need to specific handle group delay in the repeater test.
Proposal 2: EVM is not tested for the ALC function.
For the input IMD test points, following E-UTRA approach can be a choice.
Moderator: this is the contribution for FR1 repeater.

	R4-2208141
	CATT
	Observation 2: The TRP measurement procedures especially full sphere methods used by BS need to be reviewed for repeater because of the existence of the input signal antenna.
Observation 4: Whether the downlink and uplink EVM for FR2 TDD repeater can be tested simultaneously need vendors’ analysis.
Proposal 1: The test of OTA transmitter OFF power follows BS test approach, i.e. the conformance testing of transmit OFF power is included in the conformance testing of transmitter transient period;

	R4-2209723
	Nokia, Nokia Shanghai Bell
	Observation 1: NR repeater test setups, measurement procedures and measurement uncertainties will require evaluations and adjustments compared to the existing baseline of conducted base station conformance testing.
Observation 2: gNB and IAB-Node measurement procedures can be used as starting point for repeater measurement procedures, as long as input signal is taken into account.
Proposal 1: RAN4 shall define separate tests for each requirement to be tested.
Proposal 2: Define repeater tests based on the assumption that only one link direction at a time is being tested.
Moderator: this is the contribution for FR1 repeater.

	R4-2209257
	Qualcomm Incorporated
	In this paper we briefly discussed some of the challenges related to FR2 repeaters OTA testing.
TE vendor input is needed to determine what kind of test setup can be used for testing such that interference between the DUT input signal and the signal to be measured by the TE(DUT output signal) is minimized.

	R4-2209605
	ZTE Corporation
	Proposal 3: propose to use the existing test procedure of LTE repeater as baseline and take the additional requirements defined for FR1 NR based repeater into account. e.g.non-contiguous spectrum or multi-band operation, transmitter ON/OFF power etc
Moderator: This contribution is for FR1

	R4-2209606
	ZTE Corporation
	Proposal 3: propose to use the existing test procedure of LTE repeater as baseline and take the additional requirements defined for FR2 NR based repeater into account. e.g. non-contiguous spectrum, transmitter ON/OFF power etc.
Moderator: This contribution is for FR2

	R4-2209724
	Nokia, Nokia Shanghai Bell
	Observation 1: Identifying the relevant conducted conformance tests (comparing with the BS conformance test specification) helps to simplify the NR conformance tests specification creation work.
Observation 2: Based on conducted BS conformance test specification 1, all the receiver conformance tests except the OTA receiver intermodulation test are not be applicable in conducted NR repeater conformance test specification.
Observation 3: At least OOB gain and ACRR will need new measurement procedures as no baseline exists in BS specification. 
Proposal 1: Consider BS measurement procedures as starting point for the requirements which are also defined in BS specifications.

	R4-2209726
	Nokia, Nokia Shanghai Bell
	Observation 1: NR repeater test environments, test setups, measurement procedures and measurement uncertainties will require evaluations and adjustments compared to the existing baseline of radiated base station conformance testing.
Observation 2: RAN4 should keep the earlier ways of working and not preclude any measurement systems.
Observation 3: It could be considered to downselect a subset of measurement systems where analysis efforts are concentrated.
Observation 4: Outdoors open field could be considered as one potential measurement environment.
Observation 5: Input signal is generally not problematic if it leaks to measurement antenna as it is typically either significantly weaker or at different frequency than the desired measured output. Especially TDD off power is an exception to this.
Observation 6: gNB and IAB-Node measurement procedures can be used as starting point for repeater measurement procedures, as long as input signal is taken into account.
Observation 7: TRP measurement feasibility needs to be analyzed.
Proposal 1: RAN4 shall define separate tests for each requirement to be tested.
Proposal 2: Define repeater tests based on the assumption that only one link direction at a time is being tested.
Moderator: This contribution is for FR2.

	R4-2209727
	Nokia, Nokia Shanghai Bell
	Observation 1: Identifying the relevant conducted conformance tests (comparing with the BS conformance test specification) helps to simplify the NR conformance tests specification creation work.
Observation 2: Based on radiated BS conformance test specification 1, all the receiver conformance tests except the OTA receiver intermodulation test are not be applicable in conducted NR repeater conformance test specification.
Observation 3: At least OOB gain and ACRR will need new measurement procedures as no baseline exists in BS specification. 
Proposal 1: Consider BS measurement procedures as starting point for the requirements which are also defined in BS specifications.



Open issues summary and companies views’ collection for 1st round
Sub-topic 4-1: Test procedure baseline
Issue 4-1:  FR1 test procedure baseline
· Proposals
· Option 1: the existing test procedure of LTE repeater as baseline and take the additional requirements defined for FR1 NR based repeater into account.
· Option 2: BS measurement procedures for the requirements which are also defined in BS specifications
· Recommended WF
· To be discussed

	Company
	Comments

	Nokia, Nokia Shanghai Bell
	We slightly prefer option 2, as it has more up to date descriptions related to NR operation. Naturally we need to look at repeater specific aspects too and for that we can take advantage of 36.143 in parallel. 

	Ericsson
	If the BS procedures are used (which we are OK with), the obviously need updating to consider that there is an input signal etc.

	Huawei
	Ok to start with the BS procedures, we can merge with any repeater specific things.

	ZTE
	Option 1 is more preferred since LTE repeater test procedure is different from BS  due to its input signal.

	CATT
	We slightly prefer option 2 because many requirements uses the similar approach with BS, and there’s no reference for FR2 so FR2 may refer more BS. So in order to align the style of FR1 and FR2, it may be good that FR1 also use BS procedures as the baseline and make some adjustment for repeater.



Issue 4-2:  FR2 test procedure baseline
· Proposals
· Option 1: the existing test procedure of LTE repeater as baseline and take the additional requirements defined for FR2 NR based repeater into account.
· Option 2: BS measurement procedures for the requirements which are also defined in BS specifications
· Recommended WF
· To be discussed

	Company
	Comments

	Nokia, Nokia Shanghai Bell
	We slightly prefer option 2, as it has more up to date descriptions related to NR operation and considers radiated testing, which is not the case for legacy repeater test specification. Naturally we need to look at repeater specific aspects too and for that we can take advantage of 36.143 in parallel

	Ericsson
	It is probably better to use the BS as a starting point here; obviously there needs to be updating for the input signal. Also the TRP description may need some update since the input signal is not TRP.

	Huawei
	We have quite a few open issue to do with the OTA testing so it’s better to start with the OTA procedures in BS and work from there.

	ZTE
	Option 1 is more preferred since LTE repeater test procedure is different from BS  due to its input signal.

	CATT
	We prefer option 2.

	Keysight
	For OTA, at least, more careful calibration probably needed for making sure feeding (input) signal impact has lower enough etc. (assuming such can be achievable). Between opt 1 and opt 2, because this is OTA, BS procedure (Opt 2) would be better as starting point.



Sub-topic 4-2: Specific test issues
Issue 4-3:  FR1 Group delay handling
· Proposals
· Option 1: There’s no need to specific handle group delay in the repeater test.
· Option 2: 
· Recommended WF
· To be discussed

	Company
	Comments

	Nokia, Nokia Shanghai Bell
	There is a related discussion in thread 305 and we should not do conclusion here before 305 discussion has finished 

	Ericsson
	The means to handle group delay in the test equipment can probably be left test implementation

	Huawei
	Handling group delay in normal tests can be left to implementation. If a specific test is needed when a long group delay is needed is perhaps a different issue.

	ZTE
	This was also discussed in other thread and we could wait for the conclusion in thread 305

	CATT
	This is our proposal, so support option 1. We can wait the conclusion in [305].



Issue 4-4: FR1 ALC related test
· Proposals
· Proposal 1: If needed to reduce test time, EVM, emissions and TX IM could be measured only with the 10dB boosted input power level
· Proposal 2: Measure output power both with both the minimum input signal level needed to produce maximum output power and the 10dB boosted input signal level.
· Proposal 3: EVM is not tested for the ALC function.
· Recommended WF
· To be discussed

	Company
	Comments

	Nokia, Nokia Shanghai Bell
	We are ready consider proposal 1 further if there is very good confidence that input boost provides more challenging condition. 
For proposal 2, we have earlier agreement to declare the input power needed to generate max output power. We are ok with the proposal if the “signal level needed to produce maximum output power” refers to the declared power level 
For proposal 3, EVM is one of the fundamental performance metrics related to the capacity impact. We are not yet convinced EVM testing under ALC condition is not needed. 

	Huawei
	When requirements are likely to be affected by compression the ALC condition seems to be the best choice, when they are due to gain then probably the linear condition (where gain is higher). So EVM, ALCR, OBUE, YX IM are probably better tested as ALC condition but SE, ACRR, OOB gain  the linear condition may be worst case. If any doubt as to which is worst case then both should be measured.

	ZTE
	Need to check further agreement reached before,

	CATT
	We support proposal 2 and proposal 3. And we’re ok for proposal 1 if majority company views are to test EVM for ALC function.



Issue 4-5: FR1 input IMD test points
· Proposals
· Option 1: following E-UTRA approach
· Option 2: 
· 
· Recommended WF
· To be discussed

	Company
	Comments

	Ericsson
	In our view it may be useful to test some more frequency points, since the test time will be small if a few more points are added and testing only one specific frequency seems somewhat low test coverage.

	Huawei
	IMD is a linearity issue so likely to be worst case when signal levels are high, there is probably better coverage to be had by testing single point with both power conditions than multiple frequency points.

	CATT
	We support option 1.



Issue 4-6: Other proposals 
R4-2209723: for FR1
Proposal 1: RAN4 shall define separate tests for each requirement to be tested.
Proposal 2: Define repeater tests based on the assumption that only one link direction at a time is being tested.
R4-2209726: for FR2
Proposal 1: RAN4 shall define separate tests for each requirement to be tested.
Proposal 2: Define repeater tests based on the assumption that only one link direction at a time is being tested.

	Company
	Comments

	Ericsson
	OK for us

	Huawei
	These are ok

	ZTE
	Okay for us

	CATT
	Generally the proposals are ok, but some exceptions should be allowed. For example, for proposal 1. the BS transmit off power can be tested in the transient period requirement test, and the frequency error may be tested in the EVM test like BS.



R4-2207976: for FR2
Proposal 1: RAN4 needs to consider the complexities of OTA testing of receivers, including directional requirements with simultaneous transmission and measurement in different directions and TRP measurements that need to measure around the sphere with a single input direction.
Proposal 2: RAN4 should discuss whether, for repeaters that separate the input and output units there is any scope for simplification of the OTA set-up and procedures.
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	Proposals 1 and 2 raise legitimate issues which can be discussed along with Sub-topic 1-2: FR2 measurement system set-up.  


	Ericsson
	The input can be from a single direction. The TRP measurement setup indeed becomes more complicated, and some test methods (such as reverberation chamber, likely also CATR) will not work. Some consideration should be paid whether this impacts the test procedure and MU.

	Huawei
	This is a problem it seems no simple solution for. Many of the TRP tests rely on the emission being measured TRP when the input is at max. It raises the possibility if a conducted test interface might be allowable to provide the full power condition so that TRP can be measured more easily. Another possibility is that as antennas must be isolated and directional a limited portion of the sphere is measured so the input link does not interfere with output power measurements

	ZTE
	To have the conducted interface in FR2 repeater might be not easy and not consistent with the legacy FR2 BS.  For other alternatives to have directional antenna, it should be okay.

	CATT
	For the TRP measurement, we also think there may need confirmation especially from TE vendors.

	Keysight
	These points raised by Proposal 1 and 2 should be more discussed and carefully analyzed. These issues potentially impact on procedures, setup, and MU.



R4-2208141: for FR2
Proposal 1: The test of OTA transmitter OFF power follows BS test approach, i.e. the conformance testing of transmit OFF power is included in the conformance testing of transmitter transient period;
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	We are ok with the proposal 


	Ericsson
	OK

	Huawei
	ok

	ZTE
	OKAY

	CATT
	Ok.



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 4-1:  FR1 test procedure baseline
	4 companies support BS test procedure as the baseline, one company prefer LTE approach.
Tentative agreements:
Candidate options:
Use BS test procedure as the baseline and identify the aspects need to be updated based on this meeting’s discussion.
Recommendations for 2nd round:
Further discuss the baseline and identify the aspects need to be updated for NR FR1 repeater.

	Issue 4-2:  FR2 test procedure baseline
	4 companies support BS test procedure as the baseline, one company prefer LTE approach. One company commented that there’re many challenges for FR2 repeater.
Tentative agreements:
Candidate options:
Use BS test procedure as the baseline and identify the aspects need to be updated based on this meeting’s discussion.
Recommendations for 2nd round:
Further discuss the baseline and identify the aspects need to be updated for NR FR2 repeater.

	Issue 4-3:  FR1 Group delay handling
	Companies have different views. It’s discussed in [305], so stop discussion in this thread.
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
No discussion in this thread.

	Issue 4-4: FR1 ALC related test
	Companies tend to have some common understandings in the 1st round. Moderator suggests continuing the discussion and capturing some possible agreements in the WF in 2nd round.
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Further discuss in the 2nd round and capture some possible agreements in the WF.

	Issue 4-5: FR1 input IMD test points
	Companies showed different views in the 1st round. More discussion is needed in the 2nd discussion.
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Further discuss in the 2nd round to see if some agreement can be reached.

	Issue 4-6: Other proposals 
	Companies commented for every proposal listed in this issue. Moderator suggests continuing the discussion and capturing some possible agreements or open issues in the WF.
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Further discuss in the 2nd round. Capture some possible agreements or open issues in the WF.



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 #5: TS skeleton and TP split
Companies’ contributions summary 
	T-doc number
	Company
	Proposals / Observations

	R4-2208135
	CATT
	This contribution provides the consideration of the general issues for the conducted conformance test specification drafting.

	R4-2208478
	CATT
	Spec skeleton for TS 38.115-1

	R4-2209598
	ZTE Corporation
	Spec skeleton for TS 38.115-2 v.0.0.1

	R4-2209599
	ZTE Corporation
	In this contribution, we provide the draft skeleton for FR2 NR based repeater conformance testing for further discussions and plan to have the work split among interested companies in this RAN4 meeting.



Open issues summary and companies views’ collection for 1st round
Issue 5-1:  TS 38.115-1 skeleton
· Proposals
· R4-2208478

	Company
	Comments

	CATT
	Where to include the “Repeater stimulus signal spectral purity requirements” may need some discussion. Some alignment between -1 and -2 is needed.




Issue 5-2:  TS 38.115-2 skeleton
· Proposals
· R4-2209598

	Company
	Comments

	XXX
	



Issue 5-3:  Drafting rules
· Proposals
· 
· Recommended WF
· To be discussed
Moderator: There are no specific proposals for this issue, but moderator thinks it’s necessary to have some rules to draft TP in next meeting. Companies are encouraged to share the views.

	Company
	Comments

	Nokia, Nokia Shanghai Bell 
	There should be similar drafting split for conducted 38.115-1 and radiated 38.115-2 to ensure the same sections are created using the same way. Similar approach was used before with good outcome. Currently 38.115-1 is split for 18 parts, and 38.115-2 for 11 parts. 

	Huawei
	If possible the drafting requirement sections could be allocated in the same way as the core? This is currently no the case, I just selected from the available ones. Also the same author for conducted and OTA for each section makes sense but is currently not possible with the split below. 
Agree it makes sense to split in similar sections between 1 and 2.

	ZTE
	If companies want to have the same work split as core part, maybe it is also fine for us , to have similar works split for 115-1 and 115-2 make sense to have more aligned procedures for FR1 and FR2.

	CATT
	Agree with companies that the split can be aligned as much as possible for -1 and -2. We can fix it in 2nd round according to the preliminary volunteers. 



Issue 5-4:  TP split
Moderator: It’ll be good to have some TP split in this meeting, the followings are from TS rappouteur for the TP split. Companies can volunteer for the split in the 1st round and they can be fixed in the WF in 2nd round. It’s encouraged companies volunteer for the same topics for the two specs.
TS 38.115-1
	Clause number
	Volunteer company

	[bookmark: _Toc2086437]3 Definitions of terms, symbols and abbreviations
	CATT

	[bookmark: _Toc2086441]4 General conducted test conditions and declarations
[bookmark: _Toc89944588][bookmark: _Toc75275955][bookmark: _Toc82437223][bookmark: _Toc76541454][bookmark: _Toc73962754][bookmark: _Toc75275444][bookmark: _Toc75259910]4.1 Measurement uncertainties and test requirements
	Huawei

	[bookmark: _Toc82437231][bookmark: _Toc76541462][bookmark: _Toc89944596][bookmark: _Toc75275963][bookmark: _Toc73962762][bookmark: _Toc75259918][bookmark: _Toc75275452]4.2 Conducted requirement reference points
[bookmark: _Toc76541464][bookmark: _Toc75275965][bookmark: _Toc89944598][bookmark: _Toc82437233][bookmark: _Toc75275454][bookmark: _Toc73962764][bookmark: _Toc75259920]4.3 Repeater classes
[bookmark: _Toc75259923][bookmark: _Toc76541467][bookmark: _Toc82437236][bookmark: _Toc75275968][bookmark: _Toc73962767][bookmark: _Toc75275457][bookmark: _Toc89944601]4.4 Regional requirements
[bookmark: _Toc76541468][bookmark: _Toc89944602][bookmark: _Toc82437237][bookmark: _Toc75275458][bookmark: _Toc75275969][bookmark: _Toc73962768][bookmark: _Toc75259924]4.5 Repeater configurations
	CATT

	[bookmark: _Toc82437243][bookmark: _Toc75275975][bookmark: _Toc76541474][bookmark: _Toc75259930][bookmark: _Toc73962774][bookmark: _Toc75275464][bookmark: _Toc89944608]4.6 Manufacturer declarations
	Nokia

	[bookmark: _Toc89944609][bookmark: _Toc82437244][bookmark: _Toc76541475][bookmark: _Toc73962775][bookmark: _Toc75275976][bookmark: _Toc75275465][bookmark: _Toc75259931]4.7 Test configurations
[bookmark: _Toc75259949][bookmark: _Toc89944632][bookmark: _Toc75275488][bookmark: _Toc75275999][bookmark: _Toc76541498][bookmark: _Toc73962776][bookmark: _Toc82437267]4.8 Applicability of requirements
	CATT

	[bookmark: _Toc89944637][bookmark: _Toc73962777][bookmark: _Toc75275493][bookmark: _Toc76541503][bookmark: _Toc75259954][bookmark: _Toc82437272][bookmark: _Toc75276004]4.9 RF channels and test models
	Nokia

	[bookmark: _Toc89944652][bookmark: _Toc75276018][bookmark: _Toc75275507][bookmark: _Toc76541517][bookmark: _Toc82437286][bookmark: _Toc75259966][bookmark: _Toc73962789]4.10 Requirements for contiguous and non-contiguous spectrum
[bookmark: _Toc75259967][bookmark: _Toc75276019][bookmark: _Toc82437287][bookmark: _Toc76541518][bookmark: _Toc73962790][bookmark: _Toc89944653][bookmark: _Toc75275508]4.11 Requirements for repeater capable of multi-band operation
[bookmark: _Toc75259968][bookmark: _Toc73962791][bookmark: _Toc75276020][bookmark: _Toc75275509][bookmark: _Toc89944654][bookmark: _Toc82437288][bookmark: _Toc76541519]4.12 Format and interpretation of tests
[bookmark: _Toc2086442]5 Operating bands and channel arrangement
	ZTE

	[bookmark: _Toc97737193]6 Conducted characteristics
6.1 General
[bookmark: _Toc97737194]6.2 Repeater output power
	Ericsson

	[bookmark: _Toc97737197]6.3 Frequency stability
	Huawei

	[bookmark: _Toc97737200]6.4 Out of band gain
	Qualcomm

	[bookmark: _Toc97737203]6.5 Unwanted emissions
	Ericsson

	[bookmark: _Toc97737208]6.6 Error Vector Magnitude
	Nokia

	[bookmark: _Toc97737216]6.7 Input intermodulation
	Nokia

	[bookmark: _Toc97737223]6.8 Output intermodulation
	ZTE

	[bookmark: _Toc97737224]6.9 Adjacent Channel Rejection Ratio (ACRR)
	Ericsson/ZTE

	[bookmark: _Toc97737225]6.10 Transmit ON/OFF power
	Nokia

	Annex A (normative): Reference measurement channels
	

	Annex B (normative): Environmental requirements for the repeater
	

	[bookmark: _Toc76545339][bookmark: _Toc74967888][bookmark: _Toc89954371][bookmark: _Toc82598723][bookmark: _Toc66782654][bookmark: _Toc61182661][bookmark: _Toc36645424][bookmark: _Toc45884725][bookmark: _Toc21100233][bookmark: _Toc53182757][bookmark: _Toc37272478][bookmark: _Toc58860544][bookmark: _Toc29810031]Annex C (informative): Test tolerances and derivation of test requirements
	Huawei

	[bookmark: _Toc82598727][bookmark: _Toc61182665][bookmark: _Toc58860548][bookmark: _Toc53182761][bookmark: _Toc76545343][bookmark: _Toc74967892][bookmark: _Toc66782658][bookmark: _Toc89954375]Annex D (informative): Measurement system set-up
	Huawei

	Annex E (normative):  Characteristics of interfering signals
	

	Annex F (normative): In-channel TX tests
	



TS 38.115-2:
	Section
	Volunteer company 

	Section 3 Definitions of terms, symbols and abbreviations
	CATT

	Section 4.1-4.5
[bookmark: _Toc53182899][bookmark: _Toc98766310][bookmark: _Toc89952494][bookmark: _Toc29512][bookmark: _Toc58917747][bookmark: _Toc82536201][bookmark: _Toc76544079][bookmark: _Toc76114193][bookmark: _Toc37272715][bookmark: _Toc36635769][bookmark: _Toc45885790][bookmark: _Toc29810417][bookmark: _Toc21102568][bookmark: _Toc66693616][bookmark: _Toc74915568][bookmark: _Toc58915566][bookmark: _Toc152656504]4.1	Measurement uncertainties and test requirements
[bookmark: _Toc76544087][bookmark: _Toc36635777][bookmark: _Toc28143][bookmark: _Toc74915576][bookmark: _Toc21102576][bookmark: _Toc98766318][bookmark: _Toc37272723][bookmark: _Toc82536209][bookmark: _Toc76114201][bookmark: _Toc45885798][bookmark: _Toc66693624][bookmark: _Toc58917755][bookmark: _Toc89952502][bookmark: _Toc53182907][bookmark: _Toc58915574][bookmark: _Toc29810425]4.2	Radiated requirement reference points
[bookmark: _Toc17573][bookmark: _Toc21102577][bookmark: _Toc29810426][bookmark: _Toc74915577][bookmark: _Toc66693625][bookmark: _Toc76544088][bookmark: _Toc53182908][bookmark: _Toc36635778][bookmark: _Toc76114202][bookmark: _Toc58917756][bookmark: _Toc89952503][bookmark: _Toc98766319][bookmark: _Toc45885799][bookmark: _Toc58915575][bookmark: _Toc82536210][bookmark: _Toc37272724]4.3	Repeater classes
[bookmark: _Toc15285]4.4	Regional requirements
[bookmark: _Toc14176]4.5	Repeater configurations
	Huawei

	Section 4.6-4.13
[bookmark: _Toc21102584][bookmark: _Toc89952510][bookmark: _Toc24772][bookmark: _Toc66693632][bookmark: _Toc76544095][bookmark: _Toc53182915][bookmark: _Toc74915584][bookmark: _Toc45885806][bookmark: _Toc98766326][bookmark: _Toc82536217][bookmark: _Toc29810433][bookmark: _Toc37272731][bookmark: _Toc36635785][bookmark: _Toc76114209][bookmark: _Toc58915582][bookmark: _Toc58917763]4.6	Manufacturer's declarations
[bookmark: _Toc13051][bookmark: _Toc58915583][bookmark: _Toc98766327][bookmark: _Toc74915585][bookmark: _Toc36635786][bookmark: _Toc58917764][bookmark: _Toc82536218][bookmark: _Toc76114210][bookmark: _Toc53182916][bookmark: _Toc29810434][bookmark: _Toc45885807][bookmark: _Toc76544096][bookmark: _Toc89952511][bookmark: _Toc66693633][bookmark: _Toc37272732][bookmark: _Toc21102585]4.7	Test configurations
[bookmark: _Toc32431][bookmark: _Toc58917783][bookmark: _Toc53182935][bookmark: _Toc36635805][bookmark: _Toc58915602][bookmark: _Toc76114229][bookmark: _Toc66693652][bookmark: _Toc89952530][bookmark: _Toc74915604][bookmark: _Toc98766346][bookmark: _Toc82536237][bookmark: _Toc45885826][bookmark: _Toc37272751][bookmark: _Toc76544115]4.8	Applicability of requirements
[bookmark: _Toc7422][bookmark: _Toc53182939][bookmark: _Toc89952534][bookmark: _Toc76544119][bookmark: _Toc36635809][bookmark: _Toc29810457][bookmark: _Toc58915606][bookmark: _Toc37272755][bookmark: _Toc76114233][bookmark: _Toc98766350][bookmark: _Toc66693656][bookmark: _Toc58917787][bookmark: _Toc74915608][bookmark: _Toc21102608][bookmark: _Toc45885830][bookmark: _Toc82536241]4.9	RF channels and test models
[bookmark: _Toc9347][bookmark: _Toc82536254][bookmark: _Toc98766363][bookmark: _Toc89952547][bookmark: _Toc76544132][bookmark: _Toc36635820][bookmark: _Toc29810468][bookmark: _Toc21102619][bookmark: _Toc45885843][bookmark: _Toc58917800][bookmark: _Toc53182952][bookmark: _Toc66693669][bookmark: _Toc37272766][bookmark: _Toc76114246][bookmark: _Toc74915621][bookmark: _Toc58915619]4.10	Requirements for contiguous and non-contiguous spectrum
[bookmark: _Toc89952548][bookmark: _Toc58917801][bookmark: _Toc76544133][bookmark: _Toc82536255][bookmark: _Toc37272767][bookmark: _Toc21102620][bookmark: _Toc29325][bookmark: _Toc36635821][bookmark: _Toc53182953][bookmark: _Toc66693670][bookmark: _Toc58915620][bookmark: _Toc74915622][bookmark: _Toc98766364][bookmark: _Toc76114247][bookmark: _Toc29810469][bookmark: _Toc45885844]4.11	Requirements for repeater capable of multi-band operation
[bookmark: _Toc66693677][bookmark: _Toc98766371][bookmark: _Toc76544140][bookmark: _Toc29810476][bookmark: _Toc58915627][bookmark: _Toc21102627][bookmark: _Toc58917808][bookmark: _Toc89952555][bookmark: _Toc82536262][bookmark: _Toc45885851][bookmark: _Toc74915629][bookmark: _Toc36635828][bookmark: _Toc30417][bookmark: _Toc76114254][bookmark: _Toc53182960][bookmark: _Toc37272774]4.12	Format and interpretation of tests
[bookmark: _Toc45885852][bookmark: _Toc66693678][bookmark: _Toc98766372][bookmark: _Toc76544141][bookmark: _Toc58915628][bookmark: _Toc2633][bookmark: _Toc53182961][bookmark: _Toc21102628][bookmark: _Toc76114255][bookmark: _Toc36635829][bookmark: _Toc58917809][bookmark: _Toc29810477][bookmark: _Toc74915630][bookmark: _Toc89952556][bookmark: _Toc37272775][bookmark: _Toc82536263]4.13	Reference coordinate system
	CATT (maybe Nokia can take declaration also?)

	Section 5
Operating bands and channel arrangement
	Nokia

	Section 6.1-6.2
[bookmark: _Toc30119]6.1	General
[bookmark: _Toc25733]6.2	OTA output power
	Nokia

	Section 6.3-6.5
[bookmark: _Toc20254]6.3	OTA frequency stability
[bookmark: _Toc23465]6.4	OTA out of band gain
[bookmark: _Toc15161]6.5	OTA unwanted emissions
	Ericsson

	Section 6.6-6.7
[bookmark: _Toc3683]6.6	OTA Error Vector Magnitude
[bookmark: _Toc31492]6.7	OTA input intermodulation
	Nokia

	Section 6.8 OTA Adjacent Channel Rejection Ratio (ACRR)
	ZTE

	Section 6.9 OTA transmit ON/OFF power
	Ericsson

	Annex A, B
Environmental requirements for the Repeater equipment
Test tolerances and derivation of test requirements
	Huawei

	Annex C, D
Calibration
OTA measurement system set-up
	ZTE




Moderator: If any comments, please fill in the following table.
	Company
	Comments

	XXX
	



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 5-1:  TS 38.115-1 skeleton
	Recommendations for 2nd round:
The two skeletons need to be revised and do some alignment according to the discussion in the 1st round. 

	Issue 5-2:  TS 38.115-2 skeleton
	

	Issue 5-3:  Drafting rules
	Companies provided many good suggestions in the 1st round discussion.
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Continue the discussion and capture some necessary guidelines for the TP drafting in next meeting.

	Issue 5-4:  TP split
	Companies volunteered to the tentative splits. And commented that the current splits may not be very perfect. Moderator suggests final TP split can be fixed in the 2nd round discussion according to the skeleton revision and the first round volunteering.
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Continue the discussion and fix the TP slit in the WF.



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

	R4-210xxxx
	WF on NR FR1/FR2 repeater measurement system set-up
	ZTE
	

	R4-210xxxx
	WF on NR FR1/FR2 repeater MU and TT
	Huawei
	

	R4-210xxxx
	WF on NR FR1/FR2 repeater declarations
	Nokia
	

	R4-210xxxx
	WF on NR FR1/FR2 repeater test procedures and test issues
	Ericsson
	

	R4-210xxxx
	WF on NR FR1/FR2 repeater test specs draft rules and TP splits
	CATT
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2207973
	
	Conformance testing for conducted power
	Ericsson
	Noted
	

	R4-2207974
	
	Conformance testing for conducted emissions
	Ericsson
	Noted
	

	R4-2207975
	
	Conformance testing for conducted requirements
	Ericsson
	Noted
	

	R4-2207976
	
	Conformance testing for radiated power
	Ericsson
	Noted
	

	R4-2207977
	
	Conformance testing for radiated emissions
	Ericsson
	Noted
	

	R4-2207978
	
	Conformance testing for radiated requirements
	Ericsson
	Noted
	

	R4-2208135
	
	Discussion of drafting specification related issues
	CATT
	Noted
	

	R4-2208138
	
	Discussion of test setup, MU and TT for FR1 NR repeater
	CATT
	Noted
	

	R4-2208139
	
	Discussion of FR1 repeater declaration
	CATT
	Noted
	

	R4-2208140
	
	Discussion of other issues for FR1 conformance test
	CATT
	Noted
	

	R4-2208141
	
	Discussion of radiated test setup, MU and TT for NR repeater
	CATT
	Noted
	

	R4-2208142
	
	Discussion of FR2 repeater declaration
	CATT
	Noted
	

	R4-2208478
	R4-22XXXX
	Spec skeleton for TS 38.115-1
	CATT
	Revised
	

	R4-2209257
	
	Repeaters OTA Testing
	Qualcomm Incorporated
	Noted
	

	R4-2209598
	R4-22XXXX
	Spec skeleton for TS 38.115-2 v.0.0.1
	ZTE Corporation
	Revised
	

	R4-2209599
	
	Discussion on the skeleton of FR2 NR repeater spec and work split
	ZTE Corporation
	Noted
	

	R4-2209605
	
	Discussion on FR1 NR repeater test conformance testing
	ZTE Corporation
	Noted
	

	R4-2209606
	
	Discussion on FR2 NR repeater test conformance testing
	ZTE Corporation
	Noted
	

	R4-2209723
	
	Repeater conducted measurement considerations
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2209724
	
	Applicability of conducted conformance testing
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2209725
	
	Manufacturer declarations for NR repeater type 1-C
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2209726
	
	Repeater OTA measurement considerations
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2209727
	
	Applicability of radiated conformance testing
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2209728
	
	Manufacturer declarations for NR repeater type 2-O
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2210014
	
	Repeater conducted testing MU
	Huawei
	Noted
	

	R4-2210015
	
	Repeater radiated testing MU
	Huawei
	Noted
	



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

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

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

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

	R4-210xxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	



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

	Keysight
	Takao Miyake
	takao_miyake@keysight.com

	Huawei
	Richard Kybett
	richard.kybett@HUAWEI.COM

	Nokia
	Toni Lahteensuo
	toni.h.lahteensuo@NOKIA.COM

	ZTE
	Fei Xue
	xue.fei25@ZTE.COM.CN

	Ericsson
	Thomas Chapman
	thomas.chapman@ERICSSON.COM

	CATT
	Huiping Shan
	shanhuiping@catt.cn

	Qualcomm
	Qualcomm Incorporated
	vgheorgh@QTI.QUALCOMM.COM



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