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1. Introduction
In the last meeting, the relationship between UL gap and uplink duty-cycle was raised and the RF requirement of the gap for coherent MIMO was agreed. In this contribution, we provide our views on the remaining issues of UL gap.
2. Discussion
2.1 Gap for Tx power management
In [1], we have agreement on the uplink duty-cycle:

Agreement: When UL duty cycle is small enough, UE is not expected to request UL gap. Whether to test and
the details of test setup on UL duty cycle can be further discussed. For UL gap delta EIRP requirement conformance test, Z=20.  

In current spec TS 38.101-2, we can find the description of capability maxUplinkDutyCycle-FR2 and P-MPR:

maxUplinkDutyCycle-FR2, as defined in TS 38.306 [14], is a UE capability to facilitate electromagnetic power density exposure requirements. This UE capability is applicable to all FR2 power classes.
If the field of UE capability maxUplinkDutyCycle-FR2 is present and the percentage of uplink symbols transmitted within any 1 s evaluation period is larger than maxUplinkDutyCycle-FR2, the UE follows the uplink scheduling and can apply P-MPRf,c.
If the field of UE capability maxUplinkDutyCycle-FR2 is absent, the compliance to electromagnetic power density exposure requirements are ensured by means of scaling down the power density or by other means. 

It seems the P-MPR only to be used when the UL duty cycle larger than maxUplinkDutyCycle-FR2, so we think the behavior described in the agreement does not need to be verified in the test, but the Z should be larger than the capability maxUplinkDutyCycle-FR2.

Observation 1: The P-MPR is confirmed to be used when the UL duty cycle is larger than maxUplinkDutyCycle-FR2.

Proposal 1: Z should be larger than maxUplinkDutyCycle-FR2 in the test if the capability is supported.

2.2 Gap for coherent MIMO
In [1], the requirement of gap for coherent MIMO was confirmed.

Agreement:  Define the RF requirement for UL coherent MIMO as 40-degree difference of relative phase error and 4dB difference of relative power error when side condition happens.
 
It means if the UL gap for coherent MIMO is configured, UE should achieve same performance when side condition happens. One issue here is how to verify the requirement in the test. The most straightforward way is to verify the side condition case by case, but it seems redundant because all side conditions are representative of a break occurring between SRS and PUSCH. It may be better to choose one of the side conditions as worst case to be verified in the test.
 
Proposal 2: Only one side condition is chosen as the worst case to be verified in the test to reduce the test complexity.
 
Another issue here is the time window, and in our understanding, the time window is related to the throughput degradation after SRS sounding. The UL gap only calibrate the amplitude and phase, and has no impact on the time window requirement, which means the coherent MIMO calibration should be completed within the time window.
 
Proposal 3: The coherent MIMO calibration should be completed within current time window, and no further relaxation of time window is allowed.

For the Tx power management gap, we agreed the Tx power need to be measured when gap is activated [1]:

· Support measuring UE in-band Tx power during the gaps
· The maximum value is TX_OFF power
 
In our understanding, both Tx power management and coherent MIMO use the same type of gap, so for coherent MIMO case, the agreement above is also applicable.

Proposal 4: The Tx power during the gap also need to meet the TX_OFF power for the coherent MIMO gap.
3. Conclusion
In this contribution, we provide our views on the remaining issue of UL gap.
Observation 1: The P-MPR is only used when the UL duty cycle is larger than maxUplinkDutyCycle-FR2

Proposal 1: Z should be larger than maxUplinkDutyCycle-FR2 in the test.

Proposal 2: Only one side condition is chosen as the worst case to be verified in the test to reduce the test complexity.

Proposal 3: The coherent MIMO calibration should be completed within current time window, and no further relaxation of time window is allowed.

Proposal 4: The Tx power during the gap also need to meet the TX_OFF power for the coherent MIMO gap.
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