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1	Introduction
In RAN 94e, revised WID on NR RF enhancements for FR2 is approved [1]. In RAN4 103-e, the 38.101-2 CR and 38.133 CR were approved. In this paper, we discuss some remaining issues on UL gap for Tx power management.  
2	UL gap configuration for Tx power management   
In RAN4 103-e, the main open issues on prioritizing procedures over UL gap have been agreed. There is one open issue on the X value where the exact value is to be further confirmed.  

When an UL gap overlaps with an uplink transmission in NR serving cells in FR2 single CC or FR2 intra-band CA, then the UE is not required to conduct any transmission during the UL gap on the NR serving cells other than those listed below:
· UL signals belonging to random access procedure according to TS 38.321 [7].
· the PUSCH transmissions due to configured grant (CG-PUSCH (type 1 and 2)) [2].
· the valid CSI report and/or valid L1-RSRP report during SCell activation procedure, where the valid CSI report is valid CQI with non-zero CQI index defined in clause 5.2.2.1, TS 38.214 [26] and the valid L1-RSRP report is non lowest L1-RSRP defined in clause 10.1.6.
· The UE need not apply UL gap prioritization rules specified above for SCell activation procedure if the time period between UL gap colliding with CSI report of non-zero CQI or L1-RSRP and the slot where the SCell activation MAC CE or CSI report activation command is received is less than [X, and X is >=10ms].
· the PUCCH allocations for scheduling request (SR) and link recovery request (LRR) defined in clause 8.5.










 
 
 

The X value is designed to leave UE enough margin to cancel UL gap and prepare for non-zero CQI or L1-RSRP report. 10ms provides enough margin for the UE processing requirement, therefore, we propose to confirm the 10ms value and remove the remaining bracket.  


Proposal 1: Confirm X=10ms.   
 

Another open issue is the step 3 of UL gap RF requirement and test [2]. It is agreed that the step 3 discussion is decoupled with UL gap. The open issue is mainly whether some requirement related maxUplinkDutyCycle-FR2 requirement should be specified in this UL gap WI.  

Agreement: Step 3 discussion is decoupled with UL gap.

The step 3 which was captured in R4-2206604 is copied below for easier reference. 
FFS: 3. Measure the EIRP where the UL duty cycle is configured lower than the maxUplinkDutyCycle-FR2 (or UL duty cycle = [10] % if UE does not report the maxUplinkDutyCycle-FR2) and without the UL gap configured.  P-bit = 0 for UE report the maxUplinkDutyCycle-FR2 or enhanced EIRP2 (should be at least reference EIRP + [3] dB) for UE does not report the maxUplinkDutyCycle-FR2.
-  no P-MPR should be applied when the configured UL duty cycle is lower than the UE reported capability maxUplinkDutyCycle-FR2 per Rel-15 agreement. 
-  For UE does not report maxUplinkDutyCycle-FR2, it is still correct UE behaviour to lower the PMPR with reduced uplink duty cycle. 
















Theoretically when UL duty cycle is halved when part of UL slots is not scheduled with PUSCH, the peak EIRP transmission can improve by 3dB while having no issue meeting the same MPE requirement. However, if we look into UE implementation, things are not so straightforward. For instance, a UE may not know the exact UL duty cycle and must rely on some proprietary estimation/prediction algorithms, one example of which is that UE will predict the UL traffic based on past traffic. Due to the inaccuracy of UL traffic prediction, UE will need margin to adapt the peak EIRP to ensure MPE is always met. Therefore, if step 3 is to be tested, the requirement should consider practical implementation of UL traffic prediction error. As an example, consider a case where UL duty cycle is configured to be 10% during the test and UE estimates it to be 15%. In this case, instead of the theoretical 3dB gain, only 1.25dB gain (10*log10(20/15) = 1.25dB) is observed compared to step 1.  

Proposal 2: If step 3 is to be defined, implementation margin needs to be added. 

Proposal 3: Modified step 3 test procedure as: 
Measure the EIRP where the UL duty cycle is configured lower than the maxUplinkDutyCycle-FR2 (or UL duty cycle = [10] % if UE does not report the maxUplinkDutyCycle-FR2) and without the UL gap configured.  P-bit = 0 for UE report the maxUplinkDutyCycle-FR2 or enhanced EIRP2 (should be at least reference EIRP + [1.25] dB) for UE does not report the maxUplinkDutyCycle-FR2.
-  no P-MPR should be applied when the configured UL duty cycle is lower than the UE reported capability maxUplinkDutyCycle-FR2 per Rel-15 agreement. 
-  For UE does not report maxUplinkDutyCycle-FR2, it is still correct UE behaviour to lower the PMPR with reduced uplink duty cycle. 








3	Summary
This contribution has provided our views on the remaining issue of UL gap. Our proposals are as follows:     

Proposal 1: Confirm X=10ms.   
 
Proposal 2: If step 3 is to be defined, implementation margin needs to be added. 

Proposal 3: Modified step 3 test procedure as: 
Measure the EIRP where the UL duty cycle is configured lower than the maxUplinkDutyCycle-FR2 (or UL duty cycle = [10] % if UE does not report the maxUplinkDutyCycle-FR2) and without the UL gap configured.  P-bit = 0 for UE report the maxUplinkDutyCycle-FR2 or enhanced EIRP2 (should be at least reference EIRP + [1.25] dB) for UE does not report the maxUplinkDutyCycle-FR2.
-  no P-MPR should be applied when the configured UL duty cycle is lower than the UE reported capability maxUplinkDutyCycle-FR2 per Rel-15 agreement. 
-  For UE does not report maxUplinkDutyCycle-FR2, it is still correct UE behaviour to lower the PMPR with reduced uplink duty cycle. 
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