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1.	Introduction
In this paper, we discuss the FR2 ACS and IBB implementation variations and how to define MUs in RAN5.
2.	Discussion
2.1 Variation of Implementation
When it comes to the MU discussion for blocker test, it would be necessary to have common understanding on the implementation of blocker test as there is a new equipment of blocker signal generator which was not required in P1/P2 test cases. Figure 1 shows the 3 types of implementations for blocker tests.
[image: ]
Figure 1 Implementation variations for blocker tests
The difference of type 1 and type 2 is that the signals are combined at RF frequencies with type 2 while signals are combined at baseband level with type 1. Hence feasibility of type 1 is be restricted by baseband bandwidth of the SS/SG which is typically smaller hence the applicable scenario is limited (like ACS where the total bandwidth of wanted signal and blocker signal is narrow). 
Type 3’s concept is to combine the blocker signal and wanted signal in the air, which is discussed in section 2.2.
Note in RAN4, we have a similar discussion covering the general case of multiple RF signal transmissions (different frequency apart) from SS . The analysis of pros and cons for various implementation types can be found in [1].
2.2 Use of offset antenna ( Type 3 )
In 38.101-2, following sentence exists in the section of blocking test. 
The requirement applies at the RIB when the AoA of the incident wave of the wanted signal and the interfering signal are both from the direction where peak gain is achieved.
 While the ideal situation is both signals are emitted from exactly the same direction, with our understanding it does not mean both signals shall be emitted from the same physical antenna in the practical implementation. The use of slightly offset antenna for blocker signal can still be  discussed as part of MU discussion in RAN5.
[bookmark: o1]Observation 1 : Wanted signal and interfering(blocker) signal is not necessarily emitted from the same physical antenna. Implementation using slightly offset antenna can be discussed as part of MU discussion in RAN5 from practical implementation PoV.
The reason why the implementation with offset antenna for blocker test is reasonable is listed below with the form of observation.
[bookmark: reasonss]Observation 2 : Offset antenna approach does not give impact to the signal path of the wanted signal which is the primary path for all the test cases other than blocking test. This is very important aspect when test system used in e.g. regulatory test(as early stage demand) is rectified to support blocker test with minimum impact.
Observation 3 : Additional combiner in the RF path would reduce the dynamic range of the test system where the dynamic range is very precious in FR2 OTA test system as discussed ever for low PSD/high Power test case testability topics in RAN5. In this situation, sacrificing the dynamic range due to the very small number of test case would not a reasonable choice from our PoV.
Observation 4 : Independence of signal path is more promising for less complexity and more scalability than having tightly combined paths from long term perspective. It should be noted RAN5 anyway already permitted offset antenna for spurious emission test, then having offset antenna itself is not a serious issue from complexity perspective.
Observation 5 : As blocker test is to test the DUT’s capability of filtering or intermodulation inside a UE RF frontend, then the blocker’s power level that UE RF frontend receives is the primary matter rather than the angle of arrival.
The possible drawback will be the potentially worse MU due to the offset antenna use in OTA region like quality of quiet zone, which should be evaluated and accounted into the MU budget table. 
Another aspect to be considered is that, due to the offset of incident angle of blocker signal, the power level UE will receive could be slightly reduced from identified beam peak corresponding to the offset angle. 
[image: ]
Figure 2 Antenna pattern assumption for 2x8 D/=0.5
[image: ]
Figure 3 Radiation pattern for X-Y plan for 2x8 D/=0.5
In the Figure 3 the beam shape as offset in [deg] vs normalized gain for X-Y plane on which the beam is sharpest is shown(This is a worst case). This kind of impact needs to be considered in the MU budget table. However, it does not mean the “difference” itself needs to be considered as the beam pattern can be measured by searching EIS around the beam peak and the difference of power can be compensated by adding delta power . The details can be studied further.
[bookmark: o6]Observation 6 : The UE reception power reduction from offset angle can be compensated at some extent. Details need to be studied further.
2.3 Proposal
Considering the discussions above, we propose following proposals.
[bookmark: p1]Proposal 1 : RAN5 to study the MU of blocker test case considering the implementation of Type 1, 2 and 3.
[bookmark: p2]Proposal 2 : As long as the MTSU is met, all the implementation Type 1, 2 or 3 are allowed. Which case the MTSU value is finalized is determined on the way to finalize the MU.

3. Conclusion
We present our view for the implementation variation of blocker test and MU definitions.
Following observations are made in this paper.
Observation 1 : Wanted signal and interfering(blocker) signal is not necessarily emitted from the same physical antenna. Implementation using slightly offset antenna can be discussed as part of MU discussion in RAN5 from practical implementation PoV.
Regarding the need of offset antenna use for blocker signal, following observations (reasons) are made.
Observation 2 : Offset antenna approach does not give impact to the signal path of the wanted signal which is the primary path for all the test cases other than blocking test. This is very important aspect when test system used in e.g. regulatory test(as early stage demand) is rectified to support blocker test with minimum impact.
Observation 3 : Additional combiner in the RF path would reduce the dynamic range of the test system where the dynamic range is very precious in FR2 OTA test system as discussed ever for low PSD/high Power test case testability topics in RAN5. In this situation, sacrificing the dynamic range due to the very small number of test case would not a reasonable choice from our PoV.
Observation 4 : Independence of signal path is more promising for less complexity and more scalability than having tightly combined paths from long term perspective. It should be noted RAN5 anyway already permitted offset antenna for spurious emission test, then having offset antenna itself is not a serious issue from complexity perspective.
Observation 5 : As blocker test is to test the DUT’s capability of filtering or intermodulation inside a UE RF frontend, then the blocker’s power level that UE RF frontend receives is the primary matter rather than the angle of arrival.
Observation 6 : The UE reception power reduction from offset angle can be compensated at some extent. Details need to be studied further.
[bookmark: _GoBack]RAN5 is asked to endorse followings.
Proposal 1 : RAN5 to study the MU of blocker test case considering the implementation of Type 1, 2 and 3.
Proposal 2 : As long as the MTSU is met, all the implementation Type 1, 2 or 3 are allowed. Which case the MTSU value is finalized is determined on the way to finalize the MU.
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