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Background
At RAN#91e the WID for rel-17 RAN4 WI was revised as “Revised WID on NR RF Enhancements for FR2” [1] was approved. One part of the objective is to Study UL gaps for self-calibration and monitoring:
· UL gaps for self-calibration and monitoring. [RAN4 RF/RRM, RAN2] Study and, if feasible, introduce UE specific and NW configured gap for general self-calibration and monitoring purposes including
· PA efficiency and power consumption
· Transceiver calibration due to temperature variation 
· UE Tx power management
· Others self-calibration and monitoring are not precluded
· 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.
· Phase 2: Specify the UL gap configuration(s), related UE capability and interruptions, if needed, based on the identified performance gain in Phase 1 and UE fall back behavior i.e. if gaps are not available for UE requesting gaps. Discussion on release independence aspects.


WF on gaps at RAN4#98-e
At RAN4#98-e a WF was agreed in [1] copied below:
· On UL gap related performance gain:  
· UL gap-based UE power/UL coverage gain with proximity sensing has been shown.
· Metric of the performance gain include P-MPR/power control accuracy/UL power.
· Observations:
· In R4-2100218, it has been shown that 
· higher UL Tx power will provide better coverage of around 3dB and/or higher UL throughput, particularly for UE with high peak EIRP and operating at high duty cycle at cell edge. 
· SLS result shows that 5-precentile UL throughput is reduced by 52% at P-MPR of 6dB. 
· Up to 33% coverage reduction with P-MPR of 6dB, using UMa NLOS path loss model defined in 38.901. 
· Inputs from interested companies are welcome.
· It is FFS if PA and transceiver calibration can be used as metric/use cases for performance gain. 
· Observations:
· In R4-2100217, it has been shown that for transceiver calibration, end to end simulation shows that 
· about 0.5dB higher Tx power is achieved when 3dB IQ imbalance and LO leakage EVM loss is compensated. 
· About 3.5dB higher Tx power is achieved when 6dB IQ imbalance and LO leakage EVM loss is compensated. 
· The gain depends on different UE implementations in terms of uplink performance to different EVM targets, RF exposure constraints and other implementation considerations.
· Concerns from companies if PA and transceiver calibration can be used as metric/use cases to justify the performance gain
· Agreement: 
· UL gap-based UE power/UL coverage gain with proximity sensing has been shown with respect to R16 amount of P-MPR for UEs without the use of such gaps. However, how to show the gain in the test is FFS
· For PA and transceiver calibration use cases, the metrics for performance gain can be UE TX power increase and DL throughput increase. 
· FFS: additional metrics for consideration can be IBE reduction.

· To facilitate network impact analysis, the follow evaluation assumptions are defined to facilitate the related study, 
· Gap configuration: 
· A range of 0.25% - 5% UL gap overhead is considered for evaluation purpose. The UL gap overhead is defined as the duration UL gap over its periodicity.
· The values of x and y are to be decided in RAN4#98e
· Tx power gain in dB
· A range of 2-6dB (in case of 26dBm peak EIRP and 20% duty cycle without the presence of target in proximity) Tx power gain is considered for evaluation purpose.
· The values of m and n are to be decided in RAN4#98e
· Scheduling constraint modeling
· Company inputs on how to model scheduling constraint in network analysis are welcome
· Interested companies are encouraged to provide NW impact related analysis in RAN4#99e from at least the follow two aspects
· System impact due to UL gap overhead
· NW impact due to scheduling restriction 
· Agreement:
· Companies are encouraged to provide network impact analysis with the above evaluation assumptions



Discussion
In order to proceed we believe that there are still some issues that needs to be clarified and agreed upon.
1. Provide some more background on why autonomous measurements or parallel proximity measurements can’t be done to reduce P-MPR
a. Is there any possibility to implement Body Proximity Sensors (BPS) in devices that can detect proximity of bodies in parallel to ordinary operation?
b. Can 3GPP conformance test rely on a BPS sensor? It is unclear we can define a RF/RRM requirement based on the BPS sensor operation. In addition ,the P-MPR is set to 0 dB in conformance test and thus it is unclear how to measure the gain of such a method. 
c. Would BPS can effectively affect the P-MPR setting in electromagnetic power density exposure test?
P-MPR has been introduced in 3GPP to ensure compliance with applicable electromagnetic power density exposure requirements. However, it is unclear if the BPS can be effectively triggered during the power density test in FR2. Currently, the incident power density is adopted as the major metric as FR2 exposure limitation where the device is measured in free space, in other words, no body phantom included. Therefore, the BPS may not be able to be triggered during the exposure test, and thus it may not be able to affect the P-MPR setting for the electromagnetic power density exposure test. 
2. How frequent in time are gaps needed (periodicity)?
a. To evaluate NW and scheduling impact the periodicity of the gaps is needed, e.g. is it every 80ms, 120ms or less frequent?
3. How long are the gaps?
a. Indicate the length of the needed gaps for BPS measurements
4. Given 2) and 3) what is the expected end user gain in forms of throughput and coverage
5. Note that the scheduling possibility/impact will be affected also outside the time window of the gaps indicated in bullet 3. 

Apart from these open issues we also suggest to limit the work to only include “UE Tx power management”,  this since the majority of the companies have raised concerns on the need of gaps for any PA efficiency or Transceiver calibration.
Observations and Proposals
Based on the summary in clause 2 we propose the following: 
Proposal 1: Provide feedback on the 4 first bullets stated in clause 2. 
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