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Introduction
This contribution briefly addresses test system and testability considerations for AI/ML beam management use cases.
Discussion
Beam Management is one objective of the AI/ML [1]
	· Beam management - DL Tx beam prediction for both UE-sided model and NW-sided model, encompassing [RAN1/RAN2]:
· Spatial-domain DL Tx beam prediction for Set A of beams based on measurement results of Set B of beams (“BM-Case1”)
· Temporal DL Tx beam prediction for Set A of beams based on the historic measurement results of Set B of beams (“BM-Case2”)
· Specify necessary signalling/mechanism(s) to facilitate LCM operations specific to the Beam Management use cases, if any
· Enabling method(s) to ensure consistency between training and inference regarding NW-side additional conditions (if identified) for inference at UE 
NOTE: Strive for common framework design to support both BM-Case1 and BM-Case2


While not specifically defined anywhere, we believe that the beam management topic is primarily applicable to FR2 and eventually possibly to the 7-24 GHz range but likely not to FR1. As RAN1 has only focused on FR2 simulations, we propose to limit the RAN4 work on FR2 only. 
[bookmark: _Ref166145646][bookmark: _Ref166221994][bookmark: _Ref165233919]Observation 1: The AI/ML beam management objective seems primarily targeted for FR2. 
[bookmark: _Ref165234096]Proposal 1: It is proposed to limit the testability discussions of AI/ML Beam Management test cases to FR2 only. 


FR2 OTA Test Systems
The de facto industry standard FR2 OTA test system for UE RF/Demod/1 AoA RRM test cases is the IFF methodology using a single reflector as illustrated schematically in Figure 1 and introduced in Clause B.2.4 of [2]. 
[bookmark: _Ref165233920]Observation 2: The (single probe) IFF test system is the de facto industry standard FR2 OTA test system for UE RF/Demod/RRM test cases requiring just a single AoA. 
The IFF test system is capable of supporting TDL models but not CDL models for multiple, discrete probes are needed to emulate the various clusters/rays of the NLOS&LOS channel models; the FR2 MIMO OTA test with 6 discrete probes was defined to accurately emulate InO CDL-A and UMi CDL-C channel models; this test system is discussed more later in this contribution. 
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[bookmark: _Ref165201586]Figure 1: De Facto industry standard UE RF/Demod/1AoA RRM test system for most FR2 UE RF/Demod/1AoA RRM conformance test cases.
For RRM test cases that require 2 AoAs, i.e., Setup 3 and 4 as described in Clauses 9.3 and 9.4 in [3], the de-facto industry standard test system is the Enhanced IFF test system, introduced in Clause B.2.6 of [2]. This test system was also selected as the default test system for Multi-RX testing, i.e., the ‘Measurement Setup with Full Degrees of Freedom for AoA1 with Fixed Angular Offset(s) Between AoA1 and AoA2’ as described in Clause 5.2.2 of [4]. 
[bookmark: _Ref165233921][bookmark: _Ref166221995]Observation 3: The Enhanced IFF test system is the de facto industry standard FR2 OTA test system for 2 AoA RRM and Multi-RX test cases while being applicable to all 1 AoA UE RF, demod, and RRM test cases. 
A sample system with probes in the xz plane is illustrated in Figure 2.
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[bookmark: _Ref165203641]Figure 2: De facto industry standard test system for 2 AoA RRM and Multi-RX test cases.
However, for both the 2 AoA RRM and the Multi-RX OTA test systems, the definition of absolute probe locations is not necessary, i.e., as stated in [5] for 2 AoA RRM:
	The absolute position of the probes is left up to implementation.


and as described in [6] where the original agreement to require absolute probe locations for Multi-RX was reverted.
	It is therefore proposed to consider the previous agreement for absolute probe locations for UE RF testing unnecessary for multi-Rx UE RF testing using the proposed test system and testing methodology.
[bookmark: _Ref134440567][bookmark: _Ref135042201]Proposal 1: Consider the previous agreement for absolute probe locations for UE RF testing unnecessary for multi-Rx UE RF testing using the proposed test system and testing methodology.
This will effectively allow any 2 AoA RRM test system with probes in the xz plane to be applicable for Multi-Rx testing as long as the test system supports the required relative angular offsets. 
[bookmark: _Ref135042202]Proposal 2: Consider any 2 AoA RRM test system with probes in the xz plane and the required relative angular offsets for Multi-Rx testing suitable for Multi-Rx OTA spherical coverage test cases.


It should be noted that optimized Enhanced IFF systems with just 4 probes can and have been realized with different absolute probe locations, e.g., sample systems that satisfy the 2 AoA RRM and Multi-RX requirements are further visualized in Figure 3. Clearly, the absolute probe locations are indeed different while a combination of the available probes can satisfy relative angular offsets of {30°, 60°, 90°, 120°, and 150°} specified in [3][4]. 
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[bookmark: _Ref165222722]Figure 3: Two examples of optimized Test System for 2 AoA RRM and Multi-RX test cases with 4 probes.
[bookmark: _Ref165233922]Observation 4: The absolute probe locations for the Enhanced IFF test system are not defined and different optimized Enhanced IFF test systems can and have been realized.  
Similar to the IFF system, the enhanced IFF system can support TDL channel models but, given the lack of absolute probe locations and as outlined for the FR2 MIMO OTA system next, it cannot support CDL channel models. 
Both the IFF and Enhanced IFF test system satisfy the FF conditions for FR2 DUTs due to the indirect far field (IFF) implementation of the measurement probe. 
[bookmark: _Ref165233923]Observation 5: The IFF and Enhanced IFF test systems introduce true FF conditions.  
The OTA test system defined for FR2 MIMO OTA conformance testing in [7], [8] is visualized schematically in Figure 4. The probe configuration with the 6 DFF probes, i.e., conventional microwave antennas/probes with a minimum of 75 cm range length, was defined to emulate the UMi CDL-C and InO CDL-A channel models properly and accurately. Here, the absolute probe locations for each of the 6 probes had to be defined. Given the very close spacing between probes, the IFF probe configuration with probes and reflectors cannot be realized. 
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[bookmark: _Ref165223684]Figure 4: Test System for FR2 MIMO OTA test cases.
[bookmark: _Ref165233924]Observation 6: The OTA test system for FR2 MIMO OTA conformance test cases utilizes 6 probes with absolute probe locations defined and with the probes implemented with DFF probes. 
For MIMO OTA testing, the far-field conditions are generally secondary in nature when compared to spatial correlation, i.e., the FR2 MIMO OTA test system does not necessarily present FF conditions with a range length of 75 cm. 
[bookmark: _Ref165233925]Observation 7: FR2 MIMO OTA does not introduce true FF conditions as spatial correlation is the predominant requirement.


Applicability of OTA Test Systems to AI/ML Beam Management Test Conditions
In the following, we briefly review certain applicabilities of FR2 OTA test systems to AI/ML beam management test conditions.
As highlighted in the previous section, if the intention/requirement is to implement CDL channel models, only the FR2 MIMO OTA test system is applicable. The IFF test system with just a single probe is certainly not able to implement a CDL channel model. While the Enhanced IFF test system has multiple probes, the relatively large probe separations and lack of absolute probe locations defined prevent it from being applicable to CDL channel models.
[bookmark: _Ref165233926]Observation 8: Only the FR2 MIMO OTA test system can properly and accurately implement CDL channel model.
If the intention/requirement is to implement TDL channel models, any of the FR2 test systems could be used as a single, dual-polarized probe with high isolation between ports/polarizations is sufficient to emulate a TDL channel model.
[bookmark: _Ref165233927]Observation 9: All FR2 test systems could properly and accurately implement a TDL channel model.
If multiple TRPs must be realized simultaneously (with TDL channel models at most), only the Enhanced IFF and FR2 MIMO OTA test systems are applicable given the multiple probes used in the respective systems. This scenario is visualized schematically in Figure 5 for either test system. 
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[bookmark: _Ref165232584]Figure 5: Test systems supporting two simultaneous TRPs (with TDL channel models at most), left: Enhanced IFF, right: FR2 MIMO OTA test system.
[bookmark: _Ref165233928]Observation 10: The Enhanced IFF and FR2 MIMO OTA test systems can realize multiple TRPs (with TDL channel models at most) simultaneously. 
If the test system for AI/ML Beam Management needs to present true FF conditions, only the IFF and Enhanced IFF methodologies can be used.
[bookmark: _Ref165233929]Observation 11: Only the IFF and Enhanced IFF truly present FF conditions.
If the test system for AI/ML Beam Management needs to present two spatially separated TRPs with CDL channel models simultaneously, an expanded FR2 MIMO OTA test system with more than 6 probes would be required as schematically visualized in Figure 6 with three different potential implementations. Existing FR2 MIMO OTA test system would not easily be upgradeable to support two vastly different TRP directions as the chamber size might not be sufficient; additionally, the cost and complexity of such test system would likely be significantly higher due to increased number of probes/RRHs/upgrade of chamber, etc. However, if the difference in TRP directions could be limited, less complex and less costly system upgrades could be envisioned as shown in the centre and right of Figure 6. 
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[bookmark: _Ref165228590]Figure 6: Expanded FR2 MIMO OTA test systems supporting two TRPs with CDL channel models simultaneously.
[bookmark: _Ref166145647][bookmark: _Ref165233930]Observation 12: The default FR2 MIMO OTA test system cannot present two vastly dislocated TRPs with CDL channel models simultaneously.
[bookmark: _Ref166145648]Observation 13: Depending on the angular separation of the TRPs, system upgrades of existing FR2 MIMO OTA systems could increase cost&complexity and potentially the chamber size. 
Some discussions [9] were held whether two dislocated TRPs could be presented to the UE in a sequential fashion, i.e., one TRP at t=t0 and another TRP from a different direction at t=t0+DT. 
When presenting the UE with two different and dislocated TRPs involve UE positioner changes, the following applies: 
· For the FR2 MIMO OTA system, the two different TRPs being presented to the DUT (including channel propagation conditions modelled as CDL ) are visualized in Figure 7 with a 30º offset between the two TRPs.
· Similarly, Figure 8 illustrates this approach with two different TRPs being presented for the 1 AoA IFF test system (with at most a TDL channel model applied).
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[bookmark: _Ref165229656]Figure 7: FR2 MIMO OTA test system supporting two TRPs with CDL channel models sequentially, left at t=t0 and right at t=t0+DT with a 30° angular offset.
[image: A diagram of a motor coordinates

Description automatically generated]      [image: A diagram of a motor coordinates

Description automatically generated]
[bookmark: _Ref165229757]Figure 8: IFF test system supporting two TRPs with TDL channel models sequentially, left at t=t0 and right at t=t0+DT with a 30° angular offset.
Here, it should be noted that the minimum achievable DT is a function of the positioning time, i.e., the time it takes for the positioner to move the required angle by acceleration, moving at max speed, deceleration, and a dwell time to guarantee the UE being at a steady state. Even for small angular movements, e.g., 15°, the positioning time is in the order of ~1s which could be too excessive to properly test  the AI/ML beam management requirements. 
[bookmark: _Ref165233931]Observation 14: Multiple TRPs can be presented to the UE sequentially by rotating the UE but the positioning time in excess of 1s might be too slow. 
When presenting two different TRPs to the UE without UE positioner changes simultaneously, see Figure 5, or sequentially, a multi-probe system is required, e.g., in the sequential case:
For the FR2 MIMO OTA system, the two different TRPs presented (including at most TDL channel models applied) to the DUT at t=t0 and t=t0+DT are visualized in Figure 9 with a 30º offset between the two TRPs.
· Similarly, Figure 10 illustrates this approach with two different TRPs being presented to the DUT at t=t0 and t=t0+DT for the Enhanced IFF test system (with at most a TDL channel model applied) with a 60º offset between the two TRPs.
In both cases, DT is insignificant and is limited by the switching network. 
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[bookmark: _Ref165233427]Figure 9: FR2 MIMO OTA test system supporting two TRPs with TDL channel models (at most) sequentially, left at t=t0 and right at t=t0+DT with a 30° angular offset.
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[bookmark: _Ref165233436]Figure 10: Enhanced IFF test system supporting two TRPs with TDL channel models (at most) sequentially, left at t=t0 and right at t=t0+DT with a 60° angular offset.
[bookmark: _Ref165233932]Observation 15: Multiple TRPs can be presented to the UE sequentially without UE positioner movements with either the Enhanced IFF or FR2 MIMO OTA test system with insignificant delays. 

Table 1 summarizes the applicability of the three different OTA test systems/methodologies to various testability criteria for AI/ML beam management. 

[bookmark: _Ref166142668]Table 1: Applicability of existing OTA test systems to testability criteria for AI/ML beam management
	Applicability Criteria
	IFF
[image: A diagram of a motor coordinates

Description automatically generated]
	Enhanced IFF
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	FR2 MIMO OTA
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	CDL Channel Models
	No
	No
	Yes

	TDL Channel Models
	Yes
	Yes
	Yes

	Multiple TRPs simultaneously
	No
	Yes
	Yes

	True FF Conditions
	Yes
	Yes
	Not necessarily

	Multiple TRPs with CDL channel models presented simultaneously
	No
	No
	Requires upgrade whose cost & complexity might be not negligible

	Multiple TRPs with TDL channel models presented simultaneously or sequentially at t0 and t0 + DT (without positioner movement)
	No
	Yes
	Yes

	Multiple TRPs with CDL channel models presented sequentially at t0 and t0 + DT (using positioner movement)
	No
	No
	Yes, but DT≥1s might be excessive 

	Multiple TRPs with at most TDL channel models presented sequentially at t0 and t0 + DT (using positioner movement)
	Yes, but DT≥1s might be too slow
	Yes, but DT≥1s might be too slow
	Yes, but DT≥1s might be too slow


[bookmark: _Ref165233933]Proposal 2: Take the presented FR2 OTA test systems and applicabilities in Table 1 into account for the testability discussions of AI/ML Beam Management. 
Given the complexity of introducing multiple, simultaneous TRPs (with angular separation between TRPs) beyond 2, e.g., lack of absolute probe locations for Enhanced IFF and lack of wide angular separation for FR2 MIMO OTA, it is proposed to limit the maximum number of spatially separated TRPs to 2 if more than 1 TRP is required.
[bookmark: _Ref166145651]Proposal 3: If more than 1 TRP with spatial separation is required for beam management, limit the maximum number of simultaneous TRPs to 2. The maximum separation of TRPs is FFS. 
Justification for CDL Models, Reasonable Beamforming Scenarios, and Test System Impact/Implementation
The performance of beam management operations depends strongly on the spatial characteristics of the multipath propagation environment. The UE receives multiple copies of the signal as clusters of different AoAs and delays due to multipath propagation. 
A simplified illustration of multipath propagation environment and two alternative gNB and UE beam selections is shown in Figure 11. 
[image: ]            [image: ]
[bookmark: _Ref166213252]Figure 11: Illustration of multipath propagation environment and two alternative gNB and UE beam selections.
Each of the multipath propagation paths can be modelled as multiple close-by rays which compose a cluster with propagation model dependent departure and arrival angle spreads. These real-world propagation effects can be approximated by the CDL channel models with inclusion of 3D antenna/beam radiation patterns. It is essential to include realism into testing of beam management operations based on AI/ML algorithms. Realistic spatial channel models, such as CDL models should be used for the testing instead of overly simplified TDL models which cannot reflect critical beamforming effects at all.
[bookmark: _Ref166145650]Observation 16: CDL models are realistic channel models for beam management test cases while TDL models which cannot reflect any realism for the beamforming effects at all.
[bookmark: _Ref166222001]Proposal 4: For AI/ML beam management requirements, use CDL channel models. 
The impact of beamforming to resulting time-varying multipath propagation channel characteristics has been analysed thoroughly in [10][11]. Applying beamforming at the gNB will effectively filter out many of the multipath propagation paths and simplifying the resulting channel model seen by the UE to a reasonable number of strong clusters for multiprobe OTA environment modelling. However, depending on the applied gNB beam, the resulting dominant cluster arrival angles can change as illustrated in Figure 12 for CDL-B model for 4 strong gNB beam candidates. 
[image: ][image: ]
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[bookmark: _Ref166246324]Figure 12: BS beam gain patterns and cluster powers and AoAs of CDL-B model for 4 strongest beams. 
This clearly illustrates that there are multiple strong gNB beam candidates for beam selection in multipath propagation environments and that the resulting power angular spectrum received by the UE can be different for each gNB beam option. 
[bookmark: _Ref166221996]Observation 17: Multiple strong gNB beam candidates for beam selection in multipath propagation environments exist.
[bookmark: _Ref166221997]Observation 18: Each gNB beam candidates can result in different arrival PAS for the UE reception, potentially impacting also UE beam selection.
[bookmark: _Ref166221998]Observation 19: Beamforming performed at both link ends (gNB and UE) filters out weak multipath clusters of the channel model, hence applying gNB beamforming simplifies the resulting channel model seen by the UE to a reasonable number of strong clusters.
The number of gNB beam candidates has an impact on test system complexity, specifically related to the system simulator and channel emulator. It is therefore important to get feedback on from infra vendors to clarify the details around gNB beam candidates that should be presented to the UE, including the minimum number of beams, beam steering capabilities/codebook, latency. 
[bookmark: _Ref166222002]Proposal 5: Infra vendors to clarify the details around gNB beam candidates, including the minimum number of beams, beam steering capabilities/codebook, latency, that should be presented to the UE.
The AoA profile (PAS) illustrations presented in Figure 12 are simplified in that sense that it does not include the cluster-wise angle spreads with multiple rays. Only cluster centroids are visualized in the illustrations for simplicity. In reality, the cluster-wise ray PAS is also impacted by the gNB (and UE) beam. 
A sample ray distribution of the UMi CDL-C channel model is visualized in Figure 13 [12]. Here, it should be highlighted that in FR2, small per cluster angular spread (AS) can be observed, when gNB beamforming is considered with the channel model.
[image: ]
[bookmark: _Ref166143152]Figure 13: Distribution of rays with indication of powers for UMi CDL-C [12]
The illustrations presented above show only the average powers of each cluster. Each of the clusters has independent fading profiles over time, which makes the optimal beam selection at the gNB and at the UE more challenging. The decision of beam selection cannot be made based on single power measurement due to time variant fading. 
The cluster fading characteristics depend on each cluster angle spread and AoA direction with respect to direction of travel. Furthermore, the beamforming also impacts the cluster-wise ray powers as illustrated in Figure 12. Therefore, the resulting fading channel characteristics for different beam selection options are different, which will further impact the link performance for the different beam selection options.
The changes of beam states due fading and/or beam management operation will potentially cause multiple changes in channel model characteristics as explained in [11]. The emerging path components, due to dynamic allocation of beams, cause sudden changes in radio channel characteristics. Not only the PAS change, but consequently also the dominant cluster Doppler and delay changes, which may affect the synchronization and channel estimation accuracy of the receiver. Furthermore, also the Doppler power spectrum changes, causing variation in temporal auto-correlation function and channel coherence time. Also, the power delay profile changes, causing sudden changes to frequency correlation function and the coherence bandwidth. Dynamic variation of PAS may result variation of Tx and Rx correlation coefficients of different sub-arrays. These aspects make the optimal gNB and UE beam pair selection challenging, and the AI/ML algorithms are expected to cope with this complexity. 
[bookmark: _Ref166221999]Observation 20: gNB and UE beam selection impacts resulting cluster-wise fading characteristics. 
[bookmark: _Ref166222000]Observation 21: To properly assess AI/ML algorithms, the complexities of beam dependent fading characteristics and realistic channel models need to be taken into account.
These real-world propagation effects are captured in CDL channel models with the FR2 MIMO OTA system illustrated schematically in Figure 14 with inclusion of 3D antenna patterns, whereas the TDL models cannot include the impact of 3D antenna beam patterns. 
The principle the FR2 MPAC OTA test methodology for geometric channel models, illustrated in Figure 14, is the following [14]: On bottom right is an assumed two-cluster channel model in the angular domain and in bottom left in the delay domain. Both the blue and green clusters are mapped onto one or more probes within the anechoic chamber (top left). The actual fading, with all time/Doppler and frequency/delay domain effects, is generated inside the fading emulator. The function of fading emulator is to convolve input signal from UE/BS emulator with the fading radio channel impulse responses and map the faded signals to appropriate probes within the anechoic chamber. Power levels, polarizations, and directions of probes generate the power angular spectrum (PAS) within a test zone around the DUT. The target PAS to be reconstructed is specified by the target channel model.
[bookmark: _Ref166145649]Observation 22: The performance of beam management operations depends strongly on the spatial characteristics of the multipath propagation environment which can be accurately assessed in the FR2 MPAC OTA system. 


[bookmark: _Ref166143333]Figure 14. The principle of FR2 MPAC OTA and emulation of geometric channel models [14].

It is therefore proposed to consider the FR2 MIMO MPAC OTA test system as the baseline for AI/ML Beam management - DL Tx beam prediction use case. 
[bookmark: _Ref166222003]Proposal 6: Consider the FR2 MIMO MPAC OTA test system as the baseline for AI/ML Beam management - DL Tx beam prediction use case.


Conclusion
The following observations and conclusions were made in this contribution.
Observation 1: The AI/ML beam management objective seems primarily targeted for FR2.
Observation 2: The (single probe) IFF test system is the de facto industry standard FR2 OTA test system for UE RF/Demod/RRM test cases requiring just a single AoA.
Observation 3: The Enhanced IFF test system is the de facto industry standard FR2 OTA test system for 2 AoA RRM and Multi-RX test cases while being applicable to all 1 AoA UE RF, demod, and RRM test cases.
Observation 4: The absolute probe locations for the Enhanced IFF test system are not defined and different optimized Enhanced IFF test systems can and have been realized.
Observation 5: The IFF and Enhanced IFF test systems introduce true FF conditions.
Observation 6: The OTA test system for FR2 MIMO OTA conformance test cases utilizes 6 probes with absolute probe locations defined and with the probes implemented with DFF probes.
Observation 7: FR2 MIMO OTA does not introduce true FF conditions as spatial correlation is the predominant requirement.
Observation 8: Only the FR2 MIMO OTA test system can properly and accurately implement CDL channel model.
Observation 9: All FR2 test systems could properly and accurately implement a TDL channel model.
Observation 10: The Enhanced IFF and FR2 MIMO OTA test systems can realize multiple TRPs (with TDL channel models at most) simultaneously.
Observation 11: Only the IFF and Enhanced IFF truly present FF conditions.
Observation 12: The default FR2 MIMO OTA test system cannot present two vastly dislocated TRPs with CDL channel models simultaneously.
Observation 13: Depending on the angular separation of the TRPs, system upgrades of existing FR2 MIMO OTA systems could increase cost&complexity and potentially the chamber size.
Observation 14: Multiple TRPs can be presented to the UE sequentially by rotating the UE but the positioning time in excess of 1s might be too slow.
Observation 15: Multiple TRPs can be presented to the UE sequentially without UE positioner movements with either the Enhanced IFF or FR2 MIMO OTA test system with insignificant delays.
Observation 16: CDL models are realistic channel models for beam management test cases while TDL models which cannot reflect any realism for the beamforming effects at all.
Observation 17: Multiple strong gNB beam candidates for beam selection in multipath propagation environments exist.
Observation 18: Each gNB beam candidates can result in different arrival PAS for the UE reception, potentially impacting also UE beam selection.
Observation 19: Beamforming performed at both link ends (gNB and UE) filters out weak multipath clusters of the channel model, hence applying gNB beamforming simplifies the resulting channel model seen by the UE to a reasonable number of strong clusters.
Observation 20: gNB and UE beam selection impacts resulting cluster-wise fading characteristics.
Observation 21: To properly assess AI/ML algorithms, the complexities of beam dependent fading characteristics and realistic channel models need to be taken into account.
Observation 22: The performance of beam management operations depends strongly on the spatial characteristics of the multipath propagation environment which can be accurately assessed in the FR2 MPAC OTA system.
Proposal 1: It is proposed to limit the testability discussions of AI/ML Beam Management test cases to FR2 only.
Proposal 2: Take the presented FR2 OTA test systems and applicabilities in Table 1 into account for the testability discussions of AI/ML Beam Management.
Proposal 3: If more than 1 TRP with spatial separation is required for beam management, limit the maximum number of simultaneous TRPs to 2. The maximum separation of TRPs is FFS.
Proposal 4: For AI/ML beam management requirements, use CDL channel models.
Proposal 5: Infra vendors to clarify the details around gNB beam candidates, including the minimum number of beams, beam steering capabilities/codebook, latency, that should be presented to the UE.
Proposal 6: Consider the FR2 MIMO MPAC OTA test system as the baseline for AI/ML Beam management - DL Tx beam prediction use case.
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Motor Coordinates (AZ, Roll) = (0.0°, 0.0°)
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Alignment Option 1 - DUT Orientation 1
DUT Coordinates (0, ¢) = (0.0°, 0.0°)
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Alignment Option 1 - DUT Orientation 1
DUT Coordinates (0, ¢) = (0.0°, 0.0°)
Motor Coordinates (AZ, Roll) = (0.0°, 0.0°)
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Alignment Option 1 - DUT Orientation 1
DUT Coordinates (0, ¢) = (0.0°, 0.0°)
Motor Coordinates (AZ, Roll) = (0.0°, 0.0°)
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Alignment Option 1 - DUT Orientation 1
DUT Coordinates (0, ¢) = (30.0°, 0.0°)
Motor Coordinates (AZ, Roll) = (30.0°, 0.0°)
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Alignment Option 1 - DUT Orientation 1
DUT Coordinates (0, ¢) = (30.0°, 0.0°)
Motor Coordinates (AZ, Roll) = (30.0°, 0.0°)
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Alignment Option 1 - DUT Orientation 1
DUT Coordinates (0, ¢) = (0.0°, 0.0°)
Motor Coordinates (AZ, Roll) = (0.0°, 0.0°)
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Alignment Option 1 - DUT Orientation 1
DUT Coordinates (0, ¢) = (0.0°, 0.0°)
Motor Coordinates (AZ, Roll) = (0.0°, 0.0°)
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Alignment Option 1 - DUT Orientation 1
DUT Coordinates (0, ¢) = (0.0°, 0.0°)
Motor Coordinates (AZ, Roll) = (0.0°, 0.0°)
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Alignment Option 1 - DUT Orientation 1
DUT Coordinates (0, ¢) = (0.0°, 0.0°)
Motor Coordinates (AZ, Roll) = (0.0°, 0.0°)
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