[bookmark: _Hlk514061252]3GPP TSG-RAN WG4 Meeting #98-Bis-e	R4-2107279
April 2021

Title:	UL calibration gap performance improvement and fallback behaviour

Source:	Qualcomm Incorporated

Agenda item:	8.3.4.1
Release:	Rel-17
Work Item:	NR_RF_FR2_req_enh2-Core
Responsible WG:	RAN4

Document for:	Approval

1.	Introduction
UL calibration gap was discussed in RAN#98-e and WF [1] was agreed. This paper further discusses how P-MPR improvement can be used to motivate the UL cal gap feature. 
2. 	Discussion
2.1	P-MPR as metric for Performance gain
The WF [1] agreed that a benefit of the gap scheduling is shown to potentially decrease the amount of P-MPR UE may need to use when it has no gaps. This is for the UE that relies on using same hardware resources for proximity detection than for cellular communications as shown in [2] on Figure 2. For example simple optical proximity detector or camera placed close to the millimeter wave (mmW) antenna does not need any transmission/reception gaps to operate and can provide same information than the mmW sensor. It is also possible to use same mmW hardware for detection without impacting the network.    
Observation 1: Benefit of potentially smaller P-MPR for UE’s which utilize UL gaps is only applicable for the UE’s that implement mmW proximity detector and need the detection to be enabled by the network
It should be noted that functionality intended here already exists in currently sold commercial UE’s without any impact to network.
P-MPR in conformance test is set to 0 dB by Rel-16 and current Rel-17 specifications and in test conditions it is ensured that no objects are blocking the antennas and all other radios are turned off and therefore UE has no need to apply P-MPR. The WID  states as objective that gap should be motivated by gain compared to Rel-16 requirements, as below.  
· Phase 1: Study and clearly identify the performance gain over the current baseline (Rel.16 requirements) Study of RF performance evaluation/testability related to UE self-calibration and monitoring. Study network impact of UE emissions during UL gap, if any.
Current requirements are tested with P-MPR = 0 dB so even it is technically true what RAN4 agreed in WF [1], the gain is not shown. 
Observation 2: P-MPR based benefit is not a testable performance gain within the scope of this WID
Even if Ran4 were to take the approach that with gaps, the used P-MPR is lower in the networks, how to test this feature may prove to be difficult. 
1. First UE would need to be tested with P-MPR = 0 dB in a test mode
2. then UE would need to enter to an other test mode where it applies P-MPR without the gaps
3. then UE would need to be tested with gaps and no object in the proximity sensors
4. and lastly test with objects in the proximity with gaps to see if MPE scan actually works
4th phase is relevant since if the motivation was to enable MPE scan, 3GPP would need to confirm that MPE was the reason to provide the gaps.   
It is acknowledged in the agreements in [1] that testing for this kind of metric is difficult. 
Alternatively, Ran4 can agree not to test this feature but this is never a good approach for an optional feature and again the WID states that there needs to be a performance gain. 
It should be obvious but worth to make dedicated agreement in current environment that this is an optional feature and should not mandate network to do anything. The UE should comply to the performance of the declared release if it is not provided with calibration gaps.    
Proposal 1: If UE which declares the support of UL cal gaps is not scheduled the UL gaps, UE shall fall back to Rel-16 behaviour and conform to Rel-16 requirements or newer release if it so supports​
2.2	Other performance gains
The performance gain discussed in contribution in other papers seem to imply that more power is beneficial to the network. Since the discussion seem very complex, we propose a clear performance gain to the output power of the UE is considered as a function of the provided cal gaps:
Proposal 2: Min Peak EIRP is increased by 2 dB when calibration gaps are provided
And to further leverage the DPD effect on higher order modulations
Proposal 3: MPR for 64 QAM is decreased by 1.5 dB for Inner allocations for PC3 for the UE when cal gaps are provided. 

Conclusion
We discussed the gap configurations and metrics based on previous WF’s. We made following observations:
Observation 1: Benefit of potentially smaller P-MPR for UE’s which utilize UL gaps is only applicable for the UE’s that implement mmW proximity detector and need the detection to be enabled by the network
Observation 2: P-MPR based benefit is not a testable performance gain within the scope of this WID
And made the following proposals
Proposal 1: If UE which needs UL gaps is not scheduled the UL gaps, UE shall fall back to Rel-16 behaviour and conform to Rel-16 requirements​
Proposal 2: Min Peak EIRP is increased by 2 dB when calibration gaps are provided
Proposal 3: MPR for 64 QAM is decreased by 1.5 dB for Inner allocations for PC3 for the UE when cal gaps are provided. 
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