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Topic #1: Measurement system set-up

Sub-topic#1-1 FR1 set-up baseline
Tentative agreements:
Candidate options:
· Take option 2 as the baseline for the 2nd round discussion.:
Recommended agreement for FR1 set-up baseline:
· Take option 2 as the baseline for the 2nd round discussion.:
Recommended Agreement for out of band gain:
·  to remove the 30dB precision attenuation


Option 2 is as following:
· [bookmark: _Toc66728354][bookmark: _Toc74962231][bookmark: _Toc29810037][bookmark: _Toc82595590][bookmark: _Toc75243141][bookmark: _Toc61183039][bookmark: _Toc58860550][bookmark: _Toc53182763][bookmark: _Toc36645430][bookmark: _Toc76545487][bookmark: _Toc58863054][bookmark: _Toc21100239][bookmark: _Toc45884731][bookmark: _Toc37272484][bookmark: _Toc89955621]Repeater output power, transmitter ON/OFF power, frequency stability, EVM, unwanted emissions, ACRR for repeater type 1-C

[bookmark: _MON_1710071330]
Figure 1: Measuring system set-up for repeater type 1-C output power, frequency stability, EVM, unwanted emissions, ACRR
· [bookmark: _Toc82595591][bookmark: _Toc58860551][bookmark: _Toc21100240][bookmark: _Toc74962232][bookmark: _Toc89955622][bookmark: _Toc58863055][bookmark: _Toc75243142][bookmark: _Toc36645431][bookmark: _Toc29810038][bookmark: _Toc66728355][bookmark: _Toc53182764][bookmark: _Toc45884732][bookmark: _Toc61183040][bookmark: _Toc76545488][bookmark: _Toc37272485]Output intermodulation for repeater type 1-C


[bookmark: _MON_1710073674]
Figure 3: Measuring system set-up for repeater type 1-C output intermodulation
Note that a repeater is a bi-directional device. The signal generator may need protection.
· Out of band gain

[bookmark: _MON_1710073801]
Figure 4: Measuring system set-up for out of band gain
Note that a repeater is a bi-directional device. The signal generator may need protection.
Ericsson/Huawei: 30dB precision attenuation might be not needed
Nokia: Agree with Ericsson and Huawei.
CATT: Agree, it was copied from LTE repeater test spec, the style can be aligned with BS.
Recommended Agreement for out of band gain:
·  to remove the 30dB precision attenuation

· Input intermodulation



Figure 5: Measuring system set-up for input intermodulation.
Note that a repeater is a bi-directional device. The signal generator may need protection.

Sub-topic#1-2 FR1 TDD set-up
Agreement: 
Tentative agreements:
Only one link direction at a time is being tested

Recommended Agreement for FR1 TDD set-up:
Only one link direction at a time is being tested
UL/DL timing could be provided through DL signals or cable to repeater under the test;
This could be also applicable for FR2 TDD set-up

Open issue:
How to update the following figure?
Hybrid
NR TDD Signal generator 2
Repeater under test
Signal analyser
NR TDD Signal generator 1
Circulator
Circulator

Figure 2: TDD repeater EVM test set up for simultaneous downlink and uplink test
Ericsson: probably figure 2 is not needed if we can agree no need to measure EVM in both directions simultaneously
Kysight: Figure 2 in Option 2 has some additional lines between equipment which doesn’t have any description and not clear what those are.
Nokia: To our understanding the same setup as for output power can be baseline as only one direction is tested. In our view including cables providing synchronization between signal generator and analyser can be drawn but it is not necessary. 
CATT: Agree that it's not needed according to the tentative agreement in 1st round. Recommendations for 2nd round:
No further discussion. Capture the agreements in the WF.
Keysight: For TDD setup to test UL signal from TDD device, we would like to confirm if UL/DL timing is needed from test system to device under test then, like to see some description. Original Figure2 above seems suggesting to use DL signal, and this clarification is needed even with testing one direction at a time. (for doing actual testing, we can’t design test system without knowing this information)
Is UL/DL timing is required/allowed (optionally) from test system as;
Opt 1. Through DL signal
Opt 2. Timing signal from test equipment to device under test through cable
Opt 3. None should work
Opt 4. Any of above should work
As result, we would like to see description like, “optionally, UL/DL timing can be provided through DL signal or cable to Repeater under test. (please take this as example to explain type of description )
Recommended Agreement:
Only one link direction at a time is being tested
UL/DL timing could be provided through DL signals or cable to repeater under the test

Sub-topic#1-3: FR1 set-up specific issues compared with baseline
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)
Nokia: We do have agreement to declare input power and tests should be based on using it. Applying ALC condition appropriately can likely solve Ericsson concern.
CATT: Maybe this section is not needed in this WF if there’s no general issues need to be agreed.
Recommended agreement:
To further discuss the issues in the test procedure section and MU section.

Sub-topic#1-4: FR2 set-up baseline
Potential agreement:
· ACRR/out of band gain requirement, it should be done with TRP measurement; 
· Reverberation chamber is not applicable for FR2 repeater conformance testing;
· For EIRP based measurement, option 1 (R4-2209606) could be starting point;
· FFS for TRP based measurement.
· 
Recommended agreement:
· For EIRP based measurement, option 1 (R4-2209606) could be starting point;
· Reverberation chamber is not applicable for FR2 repeater conformance testing; FFS for CATR, Near field chamber
· ACRR/out of band gain requirement, it should be done with TRP measurement
· FFS on TRP measurement of FR2 repeater on OTA chamber; 

CATT: The followings are EIRP based requirements:
7.2 OTA output power Pmax,out,EIRP
7.3 OTA frequency stability
7.6 OTA EVM
7.7 OTA input intermodulation
7.9.3 OTA transient period
The followings are TRP based requirements:
7.2 OTA output power Pmax,out,TRP
7.4 OTA out of band gain
7.5.2 OTA ACLR
7.5.3 OTA OBUE
7.5.4 OTA transmitter spurious emissions
7.8 OTA ACRR
7.9.2 OTA transmitter OFF power
So four set-ups may be sufficient,
1) The measurement set up for OTA output power Pmax,out,EIRP, OTA frequency stability, EVM, OTA transient period.
2) The measurement set up for the OTA output power Pmax,out,TRP, OTA out of band gain, OTA ACLR, OTA OBUE, OTA transmitter spurious emissions, OTA ACRR, OTA transmitter OFF power
3) The measurement set up for OTA transmitter spurious emissions. 
4) The measurement set up for OTA input intermodulation.

Recommended agreement:
· For EIRP based measurement, option 1 (R4-2209606) could be starting point;
· Reverberation chamber is not applicable for FR2 repeater conformance testing;
· ACRR/out of band gain requirement, it should be done with TRP measurement
· FFS on TRP measurement of FR2 repeater on OTA chamber; 

Open issues: 
Further discuss the following issues:
1) TRP measurement with test antenna rotating together with repeater [Nokia]; 
2) Testing chamber size with testing antenna [Qualcomm];
3) Two calibration antenna for repeater within the OTA chamber [Huawei];
4) Other approach should not be precluded [Ericsson] e.g. moving measurement antenna or measure with measure with multiple test antennas.
Option 1 (R4-2209606):
Ericsson: The figures below all imply that the BS is rotated for TRP. It would be good to capture that other methods may be possible. I’m not sure if this is possible in the diagram, maybe as a note.
C.1	OTA output power EIRP, OTA Frequency stability, OTA Error Vector Magnitude and OTA Transmit ON/OFF power

[image: ]
Figure C.1-1: Measuring system set-up for maximum EIRP testing
Note 1:  The repeater is a bi-directional device. The signal generator may need protection.
Note 2:  The OTA chamber shown in figure C.1-1 is intended to be generic and can be replaced with any suitable OTA chamber (Far field anechoic chamber, CATR, Near field chamber, etc.)	Comment by Thomas Chapman: These types of chamber are probably not suitable; should remove from the note
[bookmark: _Toc408331451]C.2	Out of band gain	Comment by CATT: Can C.2 and C.3 be merged? And Pmax,out,TRP also use the same set up?	Comment by Nokia: To be removed

[image: ]
Figure C.2-1: Measuring system set-up for out of band gain
Note 1:  That repeater is a bi-directional device. The signal generator may need protection.
Note 2:  The OTA chamber shown in figure C.2-1 is intended to be generic and can be replaced with any suitable OTA chamber (Far field anechoic chamber, CATR, Near field chamber, etc.)

[bookmark: _Toc408331452]C.3	Unwanted emission: Operating band unwanted emission, ACLR, ACRR
[image: ]

Figure C.3-1: Measuring system set-up for unwanted emission: ACLR and Operating band unwanted emission
[bookmark: _Toc408331453]Note 1:  That repeater is a bi-directional device. The signal generator may need protection.
Note 2:  The OTA chamber shown in figure C.3-1 is intended to be generic and can be replaced with any suitable OTA chamber (Far field anechoic chamber, CATR, Near field chamber, etc.)
C.4	Unwanted emission: Spurious emission

[image: ]
Figure C.4-1: Measuring system set-up for unwanted emission: Spurious emission.
Note 1:  That repeater is a bi-directional device. The signal generator may need protection.
Note 2:  The OTA chamber shown in figure C.4-1 is intended to be generic and can be replaced with any suitable OTA chamber (Far field anechoic chamber, CATR, etc.). 

[bookmark: _Toc408331455]C.5	Input intermodulation	Comment by CATT: This one is ok? As it’s EIPR based.

[image: ]
Figure C.5-1: Measuring system set-up for input intermodulation.
[bookmark: _Toc408331457]Note 1:  That repeater is a bi-directional device. The signal generator may need protection.
Note 2:  The OTA chamber shown in figure C.5-1 is intended to be generic and can be replaced with any suitable OTA chamber (Far field anechoic chamber, CATR, Near field chamber, etc.)

C.6	Adjacent Channel Rejection Ratio	Comment by CATT: This one can be merged to C.3?

[image: ]
Figure C.6-1: Measuring system set-up for Adjacent Channel Rejection Ratio
Note 1:  That repeater is a bi-directional device. The signal generator may need protection.
Note 2:  The OTA chamber shown in figure C.6-1 is intended to be generic and can be replaced with any suitable OTA chamber (Far field anechoic chamber, CATR, Near field chamber, etc.)

Sub-topic# 1-5: FR2 set-up specific issues compared with baseline
Open issues: 
Further discuss the following issues:
1) TDD off power measurement; 
· Potential issue/solution: Input signal may need to turn off.
2) spurious emissions testing
· Potential issue/solution: isolation between input and output may need to be considered.
3) Feasibility of the DUT moving together testing antenna 
4) The impact of feeding signal to measured signal, such as two calibrated directional paths in the chamber, the signal power impact, etc.
5) Keysight: same clarification question as FR1 TDD setup, for testing UL signal, is UL/DL timing needed/allowed from test system to DU
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