[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK14][bookmark: OLE_LINK10][bookmark: OLE_LINK13]3GPP TSG-RAN WG4 Meeting #104-bis-e	R4-2216359
E-meeting, Oct. 10 – Oct. 19, 2022
Agenda item:	6.15.1
[bookmark: OLE_LINK9][bookmark: OLE_LINK12]Source:	CAICT
[bookmark: OLE_LINK8]Title:	Views on the framework for FR2 MIMO OTA requirements 
Document for:	Approval
[bookmark: OLE_LINK4]1	Introduction
[bookmark: OLE_LINK15] (
FR2 MIMO OTA test methodology enhancement and leftovers
S
tudy and define
 t
he 
framework for FR2 MIMO OTA requirement development
 
(1
st
 priority)
H
y
brid of simulation results and measurement results will be considered as the starting point in FR2 requirement definition
N
ote: Revisit in RAN#98 to check the feasibility and progress of hybrid simulation and measurement approach.
The correlation between simulation results and measurement results will be considered
Simulation assumptions agreed in R17 MIMO OTA WI can be considered as the baseline
Study how to handle the situation when not enough measurement results can be collected
)The Rel-18 new Work Item on Enhancement of Multiple Input Multiple Output (MIMO) Over-the-Air (OTA) test methodology and requirements for NR UEs was approved in RAN #97e meeting [1]. The 1st priority core part objective is to define the framework for FR2 MIMO OTA requirement development:
In this paper, we share our views on the framework for FR2 MIMO OTA requirement development.
2	Discussion
[bookmark: OLE_LINK3]In the Rel-17 MIMO OTA WI, due to the lack of ready test systems and enough commercial devices required by FR2 MIMO OTA measurement, RAN4 has focused on the simulation approach to derive FR2 MIMO OTA requirements.  The group carried out an FR2 MIMO OTA simulation campaign and obtained some simulation results [2]. 
In the Rel-18 WI, hybrid of simulation results and measurement results will be considered as the starting point in FR2 requirement definition. Companies are encouraged devices, simulation results, and measurement results for defining FR2 MIMO OTA requirements. The simulation activity and the measurement activity can be conducted in parallel to promote the progress.
[bookmark: OLE_LINK25][bookmark: _Hlk115364208]Proposal 1: Companies are encouraged to provide devices, simulation results, and measurement results for defining FR2 MIMO OTA requirements. The simulation activity and the measurement activity can be conducted in parallel to promote the progress. 
Regarding the hybrid simulation and measurement approach, detailed framework and procedures should be specified. To validate the simulation approach, the same set of parameters as UE’s implementation can be used in simulation, then compare the simulation results with the measurement results. It can be expected that there will be a gap between the simulation and the measurement results. If the gap is reasonably small, then the simulation can be deemed as being aligned with the measurement. In this case, the FR2 MIMO OTA requirements can be derived from a hybrid data pool consisting of simulation results and measurement results. If the gap is relatively large, the simulation approach should be revisited and improved. However, it is possible that the simulation and the measurement cannot be aligned within the Rel-18 timeline, or the measurement results are obtained at a late stage of the WI. In these cases, one approach is to derive initial requirements from the simulation results, and then refine/revisit the requirements after evaluating the gap between the simulation and the measurement. 
Proposal 2: Specify detailed procedures to derive FR2 MIMO OTA requirements from hybrid of simulation results and measurement results. The following two options can be considered as starting point.
· Option 1:
· Step 1: Validate the simulation approach with the measurement results by using the same set of parameters as UE’s implementation. 
· Step 2: If the gap between the simulation results and the measurement results is larger than X dBm/Hz, revisit and improve the simulation approach until the gap is less than X dBm/Hz. The value of X is FFS. 
· Step 3: Derive the requirements form a hybrid data pool consisting of simulation results and measurement results. 
· Option 2: 
· Sept 1: Derive initial requirements with square brackets from the simulation results.
· Step 2: Evaluate the gap between the simulation results and measurement results. The gap is intended to be used to adjust the initial requirements. 
· Step 3: Refine/Revisit the requirements according to the outcome of Step 2 and derive the final requirements.

The traditional approach to define OTA requirements is based on pure measurement data. Thus, if enough measurement results are collected, FR2 MIMO OTA requirements should be purely derived from measurement results. The minimum number of devices that pure measurement approach can be adopted is FFS.
Proposal 3: If enough measurement results are collected, FR2 MIMO OTA requirements should be purely derived from measurement results. The minimum number of devices that pure measurement approach can be adopted is FFS. 
The number of commercially available devices is an important factor for whether enough measurement results can be collected. Based on the latest 5G report from GSA, the numbers of announced 5G device models supporting n261, n260, n257, and n258 bands are 81, 80, 47, and 37, respectively, as shown in Fig.1. 
[image: ]
Fig. 1 (from GSA Report)  Count of announced 5G device models supporting key 5G spectrum bands (end August 2022)
Observation 1: From the latest 5G report of GSA, the numbers of announced 5G device models supporting n261, n260, n257, and n258 bands are 81, 80, 47, and 37, respectively.
Proposal 4: The FR2-1 band supported by most announced 5G device models can be considered as the 1st priority when defining the requirements. Further adjustment of the target FR2-1 bands for FR2 MIMO OTA requirements development in the WID is not precluded.
3	Conclusion
In this paper, we share our views on the framework for FR2 MIMO OTA requirement development.
Proposal 1: Companies are encouraged to provide devices, simulation results, and measurement results for defining FR2 MIMO OTA requirements. The simulation activity and the measurement activity can be conducted in parallel to promote the progress. 
Proposal 2: Specify detailed procedures to derive FR2 MIMO OTA requirements from hybrid of simulation results and measurement results. The following two options can be considered as starting point.
· Option 1:
· Step 1: Validate the simulation approach with the measurement results by using the same set of parameters as UE’s implementation. 
· Step 2: If the gap between the simulation results and the measurement results is larger than X dBm/Hz, revisit and improve the simulation approach until the gap is less than X dBm/Hz. The value of X is FFS. 
· Step 3: Derive the requirements form a hybrid data pool consisting of simulation results and measurement results. 
· Option 2: 
· Sept 1: Derive initial requirements with square brackets from the simulation results.
· Step 2: Evaluate the gap between the simulation results and measurement results. The gap is intended to be used to adjust the initial requirements. 
· Step 3: Refine/Revisit the requirements according to the outcome of Step 2 and derive the final requirements.
Proposal 3: If enough measurement results are collected, FR2 MIMO OTA requirements should be purely derived from measurement results. The minimum number of devices that pure measurement approach can be adopted is FFS. 
Observation 1: From the latest 5G report of GSA, the numbers of announced 5G device models supporting n261, n260, n257, and n258 bands are 81, 80, 47, and 37, respectively.
Proposal 4: The FR2-1 band supported by most announced 5G device models can be considered as the 1st priority when defining the requirements. Further adjustment of the target FR2-1 bands for FR2 MIMO OTA requirements development in the WID is not precluded.
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