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1
Introduction
In the approved SID for FR2 testing enhancement [1], there are two check points for confirmation in this RAN plenary meeting:  
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In this contribution, we provide our views on multi-Tx case for Rel-18 FR2 OTA SI.

2 Discussion
First, we would like to review the test methods development process of Rel-15 and Rel-16 for FR2 OTA. 
In Rel-15, the FR2 testability SI outcome was recorded in TR 38.810 [2], including several permitted test methods: DFF, IFF and NFTF. However, some testability issues were identified in both RAN4 and RAN5 afterwards, and then a Rel-16 SI for test methods enhancement was introduced to resolve the issues.
In Rel-16, the enhanced FR2 test methods SI outcome was recorded in TR 38.884 [3], including several enhanced permitted test methods: CFFNF, CFFDNF and CFFdeltaNF for specific low UL/high DL power test cases. However, there is an issue that some Rel-15 FR2 test systems adopted by companies for FR2 devices R&D and certification testing would have to be updated (software and hardware) to support the enhanced capability, which may increase system costs and impact product launching timelines.
Currently, the scope of Rel-18 FR2 OTA SI focuses on developing test methods for the verification of corresponding multi-Rx RF/RRM/Demodulation requirements, which are specified in parallel in a separate RAN4 Rel-18 Work Item [4].
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Besides, a Rel-18 Work Item for multi-Tx is also under discussion in parallel [5].
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Given both multi-Rx and multi-Tx core requirement might be defined within the same timeline in Rel-18, the corresponding test system capability should consider both these two UE features to reduce the update burden of FR2 test system, and eliminate negative impact on the FR2 OTA industry.
Observation 1: Both multi-Rx and multi-Tx core requirement might be defined within the same timeline in Rel-18, the corresponding test system capability should consider both these two UE features to reduce the short-term update burden of FR2 test system. 

Given Rel-18 multi-Rx WI has clear scope on core requirements work in RAN4, the corresponding test system development can be prioritized, however, it’s still quite valuable to consider a forward compatibility to support verification of multi-Tx UE feature to ensure that the test system hardware would not need significant updates in a short term.

Observation 2: Multi-Rx test cases related test methods development can be prioritized in Rel-18. 

With the above considerations, it is suggested to take multi-Tx UE feature into account as 2nd priority.
Proposal 1: Take multi-Tx UE feature into account as 2nd priority. 

3 Conclusion

In this paper, we share our views on FR2 OTA SI working scope to support forward compatibility. 
Observation 1: Both multi-Rx and multi-Tx core requirement might be defined within the same timeline in Rel-18, the corresponding test system capability should consider both these two UE features to reduce the short-term update burden of FR2 test system. 

Observation 2: Multi-Rx test cases related test methods development can be prioritized in Rel-18. 

Proposal 1: Take multi-Tx UE feature into account as 2nd priority. 
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The objectives for FR2-1 OTA testing for UEs with multi-panel reception and 4DL layer are as follows.





Define a test methodology for RF/RRM/Demodulation requirements testing for devices that can receive simultaneously from multiple Angle of Arrival (AoA)


The multiple AoA test setup should enable testing of up to 2 DL Layers with dual polarization for each angle


For RRM, the target should be to allow testing of 4 AoAs with 2 simultaneously active AoAs 


Define a test methodology for up to 4 DL MIMO layer demodulation testing


Note: Revisit whether or not to include the case of transmitting simultaneously in RAN#97


Note: Revisit whether or not to include other number of AoAs in RAN#97


Smartphone form factor should be the first priority, other UE types should also be discussed as 2nd priority


Develop the related preliminary uncertainty assessments for the test methodologies


FR2 test methods defined in TR 38.810 and TR 38.884 should be used as the baseline. 


The tests shall take the test system reuse, test system complexity and test time into account to keep the whole test costs within a reasonable level.








Introduce necessary requirement(s) for enhanced FR2 UEs with simultaneous DL reception with two different QCL TypeD RSs on single component carrier with up to 4 layer DL MIMO


Enhanced RF requirements:


Specify RF requirements, mainly spherical coverage requirements, for devices with simultaneous reception from different directions with different QCL TypeD RSs


revisit in RAN#96: RAN4 shall specify the multi-panel spherical coverage requirements based on the directions that are within top N%-tile (N% = 50% for PC3)


The legacy spherical coverage requirement for reception from a single direction will be kept


PC3 will be prioritized, other power classes should be considered after the PC3 requirements framework is finalize


Introduce necessary requirement(s) for enhanced FR2 UEs with simultaneous DL reception from different directions with different QCL TypeD RSs on a single component carrier


Enhanced RRM requirements:


The following requirements should be studied and specified if necessary:


L1-RSRP measurement delay


L3 measurement delay (both cell detection delay and measurement period can be considered)


The starting point is the enhancements related to L1-RSRP measurement enhancements


RLM and BFD/CBD requirements


Scheduling/measurement restrictions


TCI state switching delay with dual TCI


Receive timing difference between different directions (different QCL Type D RSs)








RAN1:


Study, and if needed, specify the following items to facilitate simultaneous multi-panel UL transmission for higher UL throughput/reliability, focusing on FR2 and multi-TRP, assuming up to 2 TRPs and up to 2 panels, targeting CPE/FWA/vehicle/industrial devices (if applicable)


UL precoding indication for PUSCH, where no new codebook is introduced for multi-panel simultaneous transmission


The total number of layers is up to four across all panels and total number of codewords is up to two across all panels, considering single DCI and multi-DCI based multi-TRP operation.


UL beam indication for PUCCH/PUSCH, where unified TCI framework extension in objective 2 is assumed, considering single DCI and multi-DCI based multi-TRP operation


For the case of multi-DCI based multi-TRP operation, only PUSCH+PUSCH, or PUCCH+PUCCH is transmitted across two panels in a same CC.


RAN4:


Specify necessary core requirements for the enhancements listed above.











