 

 

 


[bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting # 111                                                                    R4-2407103
[bookmark: OLE_LINK3]Fukuoka, Japan, 20 May – 24 May 2024

Title: 	on FR1 dynamic MIMO OTA test methodology
Source: 	Huawei, HiSilicon
Agenda item:	10.4.2.3
Document for:	discussion
[bookmark: _Hlk126747574]Introduction
WF in RAN4 #110bis [1] lists proposals on dynamic MIMO OTA. Part of this contribution is a re-submission of R4-2404279 in order to capture the salient points for this meeting, the rest discusses some aspects of tests for dynamic MIMO OTA.
Discussion
Some work has been done on MIMO OTA tests using dynamic channels [2, 3] and can be used as a reference or starting point. Although it is possible to derive dynamic channels based on channel sounding data or propagation environmental simulation using ray tracing as shown in Table I in [4], however, such approach would be time consuming and outside the scope of this work item. It would be convenient to use existing 3GPP channels for various segments of a dynamic channel.
The composition of a dynamic channel needs to reflect realistic network scenarios and therefore should be based on drive data. Such data can be simplified into various segments for ease of implementation by test equipment.
Proposal 1: dynamic channel model should consist of number of segments with fixed channel models available in 3GPP.
The number of segments need to be manageable from an implementation point of view while reflecting real network conditions.
Proposal 2: the number of segments in a dynamic channel should be in the range of [8] to [12].
Proposal 3: parameters would need to be interpolated between segments to ensure continuity of dynamic channels.
Pathloss variation determines the dynamic range of the chamber. Feedback from test equipment vendors should be sought before determining the pathloss variation.
Proposal 4: Pathloss variation in a dynamic model should account for achievable chamber dynamic range.
A dynamic channel should balance between high and low throughput segments. Such a balance is reflected in the lengths or duration of segments.
Proposal 5: A dynamic channel should balance between high and low throughput segments by using lengths of corresponding segments.
Channels for various segments can be further discussed once some drive data become available.
Throughput CDF could be a good candidate for performance metrics because it can reflect performances of all segments. A fixed percentile or a combination of a number of percentiles could be used.
Proposal 6: Throughput CDF can be a good candidate for performance metric with either a fixed percentile or a combination of a number of percentiles. (low end of CDF is SNR limited, high end is noise limited)
WF [1] also captures the link adaptation issue.
Issue 4-1-3: Whether dynamic link adaption is adopted  
Way forward:
· RAN4 consider introducing dynamic link adaptation schemes as a starting point for further study, e.g., variable MCS/rank/MIMO precoding by the BS emulator/gNB. 
· RAN4 should discuss how to ensure the consistency of different test equipment/test system on Scheduling Algorithm. 
Link adaptation is essential for dynamic channels. Because scheduler changes MCS to cope with channel condition variations. Without out link adaptation, the test result would not reflect the real performance. For example, using high order MCS under poor channel conditions would result in large number of re‑transmissions or block transmission errors if HARQ process is exhausted. However, an adaptation scheme should be agreed and implemented in all test equipment to ensure test consistency. One option is to use mapping tables between CQI and MCS for available rank values to simulate link adaptation.
Proposal 7: link adaption should be included and mapping tables between CQI and MCS for available rank values should be agreed.
Conclusions
This contribution makes the following proposals.
Proposal 1: dynamic channel model should consist of number of segments with fixed channel models available in 3GPP.
Proposal 2: the number of segments in a dynamic channel should be in the range of [8] to [12].
Proposal 3: parameters would need to be interpolated between segments to ensure continuity of dynamic channels.
Proposal 4: Pathloss variation in a dynamic model should account for achievable chamber dynamic range.
Proposal 5: A dynamic channel should balance between high and low throughput segments by using lengths of corresponding segments.
Proposal 6: Throughput CDF can be a good candidate for performance metric with either a fixed percentile or a combination of a number of percentiles.
Proposal 7: link adaption should be included and mapping tables between CQI and MCS for available rank values should be agreed.
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