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1 Introduction
In last meeting the study of UL gap performance gain for power management use case has been agreed, and WF [1] is approved as below. This paper further discuss on this topic.
	· On the test setups for UL gap based Tx power management.
· Option 1: Based on P-MPR report with/without blocking

· Option 2: Based on peak EIRP measurement with/without blocking

· Option 3: other method like jamming
· On mandating P-MPR reporting for the UE who is configured with UL gap for BPS based Tx power management. 

· Option 1: Yes
· Option 2: No. It is optional

· Option 3: depending on the conclusion of test case setup

· On phantom or blocking be introduced in UL gap testing
· Possible agreement: 

· Continue discussion the test setup and requirement with and without phantom or blocking until RAN4 101e. 

· Discuss phantom simplification, e.g., size, material and position

· On the RF requirement for the UE who is configured with UL gap for BPS based Tx power management

· Exact RF requirement will be based on test set up.


2 Discussion

2.1 Requirement and testing
It was agreed that the requirements and test cases will be defined, however, it was also questioned on how to judge the performance gain in conformance testing comparing to Rel-16. As captured in the WF [1], the performance gain is shown by power with or without gap configured. The idea is straight forward, however, in current RAN5 conformance testing, no phantom is used and no PMPR is applied. Therefore, it needs to set up an environment to enable UE triggering PMPR applied, and then UL gap is configured the PMPR is reduced or not being used. The key part is how to trigger UE apply PMPR and which metric is used as the criteria.
In last meeting, the test mode based, phantom/blocking material based have been proposed. Comparing these methods, use phantom/blocking material to mimic the real scenario in the field can represent the UE performance as much as possible. However, this might not always be the case. In typical implementation, the sensing range of signals in this feature is limited in direction, and distance. This makes there is possibility in real testing as shown in figure 1, the phantom/blocking material cannot be detected by signals in the UL gap, and no PMPR is triggered.
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Figure 1 Position impact on phantom detection
Observation 1:    There is possibility in real testing, the phantom/blocking material cannot be detected by signals in the UL gap if positioned improperly, and no PMPR is triggered.

To make the test more operable, non-phantom based testing might be better in real tests. And test mode could be considered by RAN5 (actually this is not RAN4 expertise).
Observation 2:    Test mode based is more operable, but this can be left to RAN5 and is out of RAN4 scope.
Proposal 1:         It is proposed to leave the test method design to RAN5, e.g. whether to use test mode trigger PMPR etc.

Regarding the metric, the most direct and simple approach is rely on PMPR reporting. However, PMPR reporting currently is range based reporting as below. If the PMPR gain is within 3dB, then same PMPR will be reported for with/without gap configured. And even the gain is larger than 3dB, but PMPR absolute value is still larger than 12dB, then P-MPR_03 will still be reported. In these two cases, no gain can be observed by configuring UL gap.
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Unit
P-MPR_00 3<PMP-R<6 dB
P-MPR_01 6<PMP-R<9 dB
P-MPR_02 9<PMP-R<12 dB
P-MPR_03 PMP-R > 12 dB





Observation 3:    No gain can be observed by configuring UL gap, if the PMPR gain is less than 3dB or PMPR value is larger than 12dB.
In contrast, the peak EIRP based metric is more precise. If no phantom is used, then UE can rely on the already tested peak EIRP to further test this UL gap gain. And test time cost probably can be manageable.
Observation 4:    Peak EIRP based metric is more precise, and can rely on existing tests if no phantom is used.
Proposal 2:         It is proposed to adopt peak EIRP as the testing metric and no phantom used.

Another issue is about the requirement itself. It was claimed that requirements shall be defined for this feature. However, it is still not clear what kind of requirements need to be defined. It is understood that company want to guarantee that the UL gap has gain thus deserve to be configured. Then, how much dB peak EIRP gain is enough? In the UL transmission, even 1dB will be valuable to increase the UL coverage. Whether this is meaningful in front of FR2 test uncertainty needs FFS.
Observation 5:    How much dB gain in Peak EIRP deserves the UL gap is still unclear.
Proposal 3:         It is proposed to further discuss the required dB gain in UL gap feature, e.g. 2dB.

2.2 Capability definition
Regarding the UL gap capability definition, one issue is about the granularity to be reported, like per CC or per band or per FR or per band combination, etc. It depends on how UE apply this UL gap, since the main purpose is to detect human body nearby and then determine power of each CC.
When UE works in a band combination, the MPE could be different for the two bands, and probably one band facing severe MPE issue if there is human body nearby, while the other band has no MPE issue no matter there is human body nearby or not. From this sense, in theory only the band has MPE issue needs UL gap.
Observation 6:    UL gap is needed only for the band with MPE issue, i.e. PMPR is applied, and not needed for bands without MPE issue.
However, whether the other band also has to be configured with UL gap rely on whether these two bands share the same hardware. If same hardware is used, then UL gap is needed for all the bands.
Observation 7:    If hardware is shared, UL gap is needed for all the bands.
Considering different UE implementations, the capability should be per band reported.
Proposal 4:         It is proposed to define UL gap UE capability as per band reported.

3 Conclusion

2.1 Requirement and testing
Observation 1:    There is possibility in real testing, the phantom/blocking material cannot be detected by signals in the UL gap if positioned improperly, and no PMPR is triggered.

Observation 2:    Test mode based is more operable, but this can be left to RAN5 and is out of RAN4 scope.
Proposal 1:         It is proposed to leave the test method design to RAN5, e.g. whether to use test mode trigger PMPR etc.

Observation 3:    No gain can be observed by configuring UL gap, if the PMPR gain is less than 3dB or PMPR value is larger than 12dB.
Observation 4:    Peak EIRP based metric is more precise, and can rely on existing tests if no phantom is used.
Proposal 2:         It is proposed to adopt peak EIRP as the testing metric and no phantom used.

Observation 5:    How much dB gain in Peak EIRP deserves the UL gap is still unclear.
Proposal 3:         It is proposed to further discuss the required dB gain in UL gap feature, e.g. 2dB.

2.2 Capability definition
Observation 6:    UL gap is needed only for the band with MPE issue, i.e. PMPR is applied, and not needed for bands without MPE issue.
Observation 7:    If hardware is shared, UL gap is needed for all the bands.
Proposal 4:         It is proposed to define UL gap UE capability as per band reported.
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