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1.	Introduction
UL calibration gap was discussed in RAN#99-e and WF [3] was agreed. This paper discusses the following agreements and 
Agreements:
· It is feasible to enable non-zero P-MPR in Tx power management and BPS related UL gap testing.
· zero P-MPR assumption for the existing test cases keeps unchanged 
· 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

2. 	Discussion
2.1	How to set the requirements
The options provided in the agreement need to be considered complementary, not necessary mutually exclusive. Option 1 and option 2 should be considered together. The criteria for successful use of the gap should be based on tested EIRP and improvement on it. UE should also report the P-MPR in the test to ensure that the functionality is improving the P-MPR behaviours of the UE.  This would mean that whenever UE declares support for UL gaps, it is mandatory to support also mpe-Reporting-FR2. 
Proposal 1: When UE declares support for UL gaps, it is mandatory for UE to also support mpe-Reporting-FR2.
2.2	Requirements for EIRP based
First issue would be to understand how and what can be tested so that a proper test method can be specified. In [2] a test procedure is described in Figure 8 but the requirement for the EIRP different in the last phase is not defined. In order to conclude if the test is pass of fail, a limit should be defined in ran4 as requirement for this feature. From the agreements in [1] and from [2] which was mostly the justification for this feature, we can see that 6 dB improvement was mentioned and 3-6 dB improvement was referred to yield a positive network impact. Testable improvement according to these numbers should be defined for the RF test for this feature.
Proposal 2: 6 dB EIRP improvement requirement is defined as RF test for this feature when UL gaps are configured
2.2	Test procedure 
The discussion and agreements do not mention anything about the MPE test setup but as noted in the chairman minutes for RAN4#98-bis-e, the test method shall be clarified before agreeing any requirements into any specifications, including RRM aspects. UE that supports UL gap capability but is not configured the UL gaps, will apply P-MPR by default but the same UE needs to meet R16 conformance requirements (with P-MPR=0) as agreed in the WF [3]. How to communicate that this UE is under normal conformance test is still unclear. 
Observation 1: It is unclear how to communicate to the UE which supports UL gaps that it is under normal conformance testing and needs to set the P-MPR=0. 
An other open issue is that if the MPE scan was the justification for this feature, how to ensure the UE actually implements such MPE scan. If this is not verified, the UE might just back off the power and then remove the additional back off when gaps are configured without any knowledge of the surrounding environment. Motive for this kind UE maybe to use P-MPR to hide linearity problems in the front end and use online calibration to reach full power. This was within the WI scope but it was down scoped. Using P-MPR to back off merely because front end can not meet minimum requirements would be questionable and therefore sufficient test coverage for this feature should be defined. In the following table we provide a list of checks that should be performed to ensure the functionality.
	Check 
	Description
	If not performed

	Regular conformance
	All test cases from Rel-16
	No conformance acceptance

	EIRP test 1
	UE EIRP test without gaps in live mode. In test lower EIRP performance should be observed
	See below

	EIRP test 2
	UE EIRP test with gaps in live mode, EIRP improvement of [6] dB should be observed and EIRP should meet conformance criteria. No phantom/blockage of antenna
	Test 1 and 2 should show improvement. Otherwise UE is not taking advantage of gaps. 

	EIRP test 3
	UE EIRP test with phantom or other means to block antenna. EIRP reduction should be observed and P-MPR report accordingly
	UE may not perform MPE scan and functionality is not according to gap justification. Possible improper use of P-MPR 


 
How to exactly perform EIRP test 3 is unclear since EIRP reduction may happen only because of the blocking element in the OTA environment. P-MPR reporting should be used in addition to observing the EIRP. Alternative is to perform power density test but 3GPP has no test method for it. Overall testing of MPE scan feature seems difficult. 
Observation 2: How to test the functionality of this feature is unclear and more information is needed from the proponents and discussion in ran4 how this can be concluded

Conclusion
We discussed the UL gap and its details for next steps and made the following observations:
Observation 1: It is unclear how to communicate to the UE which supports UL gaps that it is under normal conformance testing and needs to set the P-MPR=0. 
Observation 2: How to test the functionality of this feature is unclear and more information is needed from the proponents and discussion in ran4 how this can be concluded
And following proposals:
Proposal 1: When UE declares support for UL gaps, it is mandatory for UE to also support mpe-Reporting-FR2
Proposal 2: 6 dB EIRP improvement requirement is defined as RF test for this feature when UL gaps are configured
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