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1	Introduction
In RAN#92e, revised WID on NR RF enhancements for FR2 is approved [1]. The purpose of this WI is to specify related FR2 UE features and associated requirements, including

· 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
· UE Tx power management
· Other self-calibration and monitoring are not precluded
· Coherent uplink MIMO
· 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.

Agreements in 101-e and 101bis-e captured the agreements on RF requirement [2,3].  
Agreement: 
· The minimum Delta EIRP gain is at least max((Ppeak_EIRP-[21]dBm-margin) + 10*log10(Z/20), 3dB), where the margin is 2dB, where
· Ppeak_EIRP is peak EIPR with zero MPR
· Margin is the implementation margin including false alarm and etc
· Z is duty cycle in number of percentage for reference measurement channel, e.g. when UL duty cycle is 10%, Z=10.

Agreement: 
· UE will report P-MPRgapon when UL gap is activated 
· At most UE should report 0~3dB P-MPR in the PHR
· UE supports UL gap shall also support R16 MPE reporting at least when UL gap is activated.   
· It is FFS about P-MPRgapoff reporting when UL gap is not activated and the related delta P-MPR, i.e. (P-MPRgapoff -P-MPRgapon).

Agreement: 
· Support measuring UE in-band Tx power during the gaps
· The maximum value is TX_OFF power

Agreement: When UL gap is activated or de-activated and non-zero P-MPR is applied, the peak EIRP measurement should be averaged across UL slots with PUSCH transmission over 4s.

Agreement: UL gap UE capability should be defined per band.


























Agreement: When UL gap is not configured/activated, P bit in PHR should be 1 during the UL gap test.

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.  










When UL gap is activated, whether UE should stop UL transmission in all FR2 bands is still under discussion. In this paper, we further discuss RF aspects related to the UL gap.       

2	Discussion   

In RAN4 101bis-e, RAN4 has agreed that the UE UL gap capability should be defined per band. When UE indicates it supports UL gap capability for a band, it means UL gap is needed for MPE purpose for the band. When UL gap capability is not indicated for a band, it only means UL gap is not needed for MPE purpose for the band. 

Whether the UE should stop all UL transmission across different FR2 bands depends on the exact RF architecture and Body proximity sensing implementation. If independent RF architecture is used in different FR2 band for both sensing and UL transmission, then it might be possible that the UE only stops UL transmission for one FR2 band. However, if some RF components are shared, when UL gap is configured and activated for a band, all active FR2 UL CC will be impacted regardless of whether the active FR2 UL CC is in a band that supports UL gap capability or not. 

For example, separate RF architecture is used for 28GHz and 39GHz band, and only the 28GHz transmission is impacted by BPS. In this case, when UL gap is configured and activated in 28GHz, UE is not required to transmit UL transmission expect RACH procedure during gap slot in all the CCs in 28GHz band but can still transmit UL transmission during the gap slot in the CCs in 39GHz band.  

In case UE supports three FR2 bands, for example, 28, 39GHz and 48GHz, where 28GHz has separate RF architecture but 39GHz and 48GH transmission is impacted by BPS. in this case, if UL gap is configured and activated in 39GHz band, then UE is not expected to transmit UL transmission during the gap slot in all the CCs in 39GHz and 48GHz band. The UE can continue transmit UL transmission during the gap slot in the CCs in 28GHz band.  

To accommodate different implementation, a separate per band per band combination UE capability can be introduced to indicate whether the UE will stop UL transmission in all FR2 bands, or just corresponding bands as indicated.  

Proposal 1: Introduce per band per band combination UE capability on whether UL transmission in different FR2 band within the gap is feasible when UL gap is activated.  

3	Summary
This contribution has provided our views on remaining issues of UL gap on Tx power management. Our proposals are as follows:

Proposal 1: Introduce per band per band combination UE capability on whether UL transmission in different FR2 band within the gap is feasible when UL gap is activated.  
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