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1 Introduction

Form factor desense was discussed in Chengdu meeting and a WF [1] was agreed to let companies provide data on the form factor impact to FR2 REFSENS.
This paper shares some thoughts from our previous studies.
2 Discussion
2.1 Cause of self-desense
In the real network many components inside UE may cause interference to itself. Usually the main factors include screen, speaker, vibrator, cameras, TF card, CPU, USB, and live wallpaper, etc. When some of these factors are working, the harmonics or IMD products from the circuits will be generated then self-desense may happen.
2.2 Self-desense Testing
Since right now there is no FR2 NR UE in the market. We use some of the flagship terminals in the market to test the form factor desense performance caused by some of the components mentioned above.
Self-desence is verified by testing the Peak EIS performance with and without the potential interference components working, then take the peak EIS back off as the desense criteria. The test is done with the UE working frequency sweeping from the low boundary to the high boundary of the band, then get the full picture of component interference in the whole band.
· Screen -> GSM900
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Figure 1 Screen de-sense to GSM900
· Speaker -> GSM900
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Figure 2 Speaker de-sense to GSM900
· Vibrator -> GSM900
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Figure 3 Vibrator de-sense to GSM900

From the above testing it can be seen that desense happens when some of the components are working. And the desense level highly depends on UE design, different UEs may have different performance. In some of the UEs under test, the interference caused by screen, speaker or vibrator achieves more than 10 dB back off.
Observation 1: Severe desense may happen in the field when some of the components inside UE are working. The desense level depends on UE design.
Usually, during the test of RF requirements some of the aforementioned components are not working, like the speaker, vibrator, etc. In order to make the evaluation of form factor desense more clearly and focus. It is better to figure out which components are still working during the FR2 OTA testing. Then theoretical analysis or real UE testing can be carried out to compensate the factors that have not been considered in the requirement definition.
Observation 2: Some of the components which will cause interference in the field does not work during the RF testing.

Proposal 1: It is better to figure out which components are still working during the FR2 OTA testing. Then theoretical analysis or real UE testing can be carried out to compensate the factors that have not been considered in the requirement definition.

Since the research of which components are still working during FR2 OTA testing will closely related to the test settings and test procedure definition, like USB charging or temperature controlling, it would be necessary to also enquiry RAN5 about this question based on the discussions in RAN4.
Proposal 2: Send an LS to RAN5 to inform the discussions of form factor desense and enquiry which components will be still working and potentially cause interference to UE itself.
3 Conclusion
Observation 1: Severe desense may happen in the field when some of the components inside UE are working. The desense level depends on UE design.

Observation 2: Some of the components which will cause interference in the field does not work during the RF testing.

Proposal 1: It is better to figure out which components are still working during the FR2 OTA testing. Then theoretical analysis or real UE testing can be carried out to compensate the factors that have not been considered in the requirement definition.

Proposal 2: Send an LS to RAN5 to inform the discussions of form factor desense and enquiry which components will be still working and potentially cause interference to UE itself.
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