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1. Introduction
In 100 e-meeting, one WF [1] was approved, the agreements are summarized as follows.
	[bookmark: OLE_LINK1]Tx power management: RF aspect
Agreement: 
· Baseline is to verify that UE correctly behave without phantom and ensure the feasible requirement gain in Rel-17 with different test methods.
Agreement: 
· “P-MPR report+peak EIRP without phantom”, X dB EIRP gain and P-MPR requirement of Y when UL gap is activated should be achieved compared to the case where no gap is activated 
· Decide range for X value in this meeting for making decision in future meeting
· Option 1: at least 6dB
· Option 2: A value between 6dB and 3dB, which is typical in the field
· Further discussion on the definition of Y in this meeting
· Option 1: Y is absolute value
· Option 2: Y is the relative value of gain
· Option 3: no P-MPR requirement of Y
· FFS on the implementation margin
Tx power management:RRM aspect
Agreement: 
· UL gap should be explicitly activated by NW via signaling 
· How can UE indicate the NW UL gap activation is needed?
· Option 1: UE explicitly indicates to NW by signaling
· Option 2: UE implicitly indicate to NW by P-MPR reporting. The exact P-MPR value is FFS. 
· Network can activate UL gap without the indication from UE
· UL gap should be explicitly deactivated by NW via signaling
· How can UE indicate the NW UL gap deactivation is needed?
· Option 1: UE explicitly indicates to NW by signaling
· Option 2: UE implicitly indicate to NW by [TBD] reporting. 
· Network can deactivate UL gap without the indication from UE.
Agreement: Two approaches will be considered
· #1: UL gap should be explicitly configured and activated/deactivated directly by RRC signaling
· #2: UL gap should be explicitly configured by RRC and activated and deactivated by MAC CE
Agreement:
· The switching time should be included in gap period.
Further discussion on down-selection of gap configurations. 
· Candidate gap configurations: UGL (UL gap length), UGRP (UL gap repetition periodicity)
· UGL: 0.5ms, UGRP: 20ms (Huawei)
· UGL: 1ms, UGRP:20ms (Huawei, apple)
· UGL: 1.25ms, UGRP: 20ms (apple)
· UGL: 0.5ms, UGRP:40ms (Huawei)
· UGL: 1ms, UGRP:40ms (Huawei)
· UGL: 0.125ms, UGRP:5ms (Qualcomm)
· UGL: 0.125ms, UGRP:10ms (Qualcomm)
· UGL: 0.125ms, UGRP:20ms (Qualcomm)
· UGRP: 160ms (Sony, vivo, Ericsson, intel)
· UGRP: 320ms (Sony, vivo, Ericsson, intel)
WF:
· Further down-select candidates based on UL overhead, the ratio UGL and UGRP, of 5%, 2.5%, 1.25% and 0.625% and gain achieved in the RF requirements. 
· 5% Example configuration: UGL: 1ms, UGRP:20ms
· 2.5% Example configuration: UGL: 0.5ms, UGRP:20ms or UGL: 0.125ms, UGRP: 5ms 
· 1.25% Example configuration: UGL: 0.125ms, UGRP:10ms  
· 0.625% Example configuration: UGL: 0.125ms, UGRP:20ms or UGL: 1ms, UGRP: 160ms   


According to the conclusions achieved during 100 e-meeting, for the Tx power management use case, we give some further discussion on the remaining open issues. 
· Performance metric and the corresponding gain threshold
· Test methodology
· UL gap configuration for TX power management
2. Discussion
2.1 The performance metric and the corresponding gain threshold
Considering the metrics of peak EIRP and P-MPR almost have same function, we still think supporting both of them is little redundant. It is suggested that only P-MPR should be used as the performance metric. Since the additional peak EIRP was proposed, there has been no convincing reason for such metric. But for P-MPR, it has been already supported by PHR mechanism since Rel-16, and the metric reflects the effect of MPE mitigation itself, so P-MPR is the most natural performance metric for BPS with UL gap.
Some company argues that peak EIRP gain is more direct as a performance metric. We do not think so. Both peak EIRP and P-MPR can reflect the TX power enhancement gain brought by body proximity sensor(BPS) with UL gap. In fact, the TX power enhancement gain is brought by the BPS operation during UL gap, while BPS enables the UE to know more precise power reduction value which is more accurate in real time. Therefore, the metric of P-MPR can completely replace peak EIRP.
Further more, if using peak EIRP as performance metric, the peak EIRP should be obtained by test instrument, but for FR2, considering it is hard to keep the radiation power pattern of antenna panel aligned between test and practical application, so it is hard to control the peak EIRP in FR2 by UE. Even given the peak EIRP gain as X dB in test, how and whether to guarantee there is at least X dB peak EIRP gain in practical application? We are not sure.
Observation 1: For peak EIPR, how and whether to guarantee the aligned gain between test and practical application should be discussed.   
For the performance gain of P-MPR, two issues should be determined. Firstly, whether the gain is an absolute value or relative value should be discussed. From our perspective, since here we discuss the performance gain, then it should be a relative value between without UL gap and with UL gap, not an absolute value. Secondly, the detailed threshold should be determined, i.e. the value of Y. We believe 3dB or 6dB are both candidate values.
Proposal 1: For the performance metric of P-MPR, the gain should be a relative value.
2.2 Test methodology
The UL gap for Tx power management is derived from MPE issue, which means that UE can use UL gap to reduce power reduction (P-MPR) through more accurate BPS. In fact, there are various method to archive the same purpose, like radar, thermal sensor, etc., but not all of these methods require UL gap to perform calibration. What we should verify is the gain brought by the introduction of UL gap itself, and the influence of other calibration method without UL gap need to be precluded. We believe this is a basic principle for the design of test setup.
It has been agreed that not introducing phantom in the test in last meeting, based on the UE category given by [2], four types of UE are listed as follows:
	Type of UE
	P-MPR value when human targets are not close to Tx antenna
	NOTE

	
	Without UL gap
	With UL gap
	

	A
	High
	High
	UE cannot implement the human detection even if UL gaps are configured 

	B
	Mid / Low
	Mid / Low
	UE that shows good performance without UL gap and does not require any UL gaps 

	C
(Targeted UE)
	High
	Low / Very Low
	UE that don't shows good performance without UL gap, so it requires any UL gaps for improvement

	D
	Mid / Low
	Low / Very Low
	UE that shows good performance without UL gap, but it requires any UL gaps for further improvement.


For Type A and Type B UEs, no performance gain can be brought by UL gap. For Type D UE, only weak gain can be brought by UL gap. Only Type C UE is our targeted UE, UL gap can bring obvious gain with the help of BPS during UL gap. 
The following options are proposed during last meeting:
	· Option 1: Based on P-MPR reporting without phantom to distinguish UE type A, B and C.
· Option 2: Based on P-MPR reporting with phantom to distinguish UE type A, B, C and/or D
· Option 3: Based on peak EIRP reporting without phantom 
· Option 4: Based on hybrid of peak EIRP reporting and P-MPR reporting with phantom
· Option 5: Based on P-MPR reporting without phantom, but with RADAR jamming
· Option 6: Leave the test method design to RAN5


We believe Option 1 and Option 2 can meet the primary purpose analyzed above, however considering the phantom is not allowed to introduce, Option 1 is preferred, i.e. the test setup can be shown as following table:
	Test step
	Blocking/phantom
	UL gap
	P-MPR of UE

	
	
	
	Type A
	Type B
	Type C 

	Step 1
	No
	Yes
	High
	Low
	Low

	Step 2
	No
	No
	High
	Low
	High


Proposal 2: For the test methodology, Option 1 is preferred.
2.3 UL gap configuration for TX power management
Between all candidate configurations, for the value of UGL and UGRP, we have no preference. But it should be guaranteed that the UL gap occasions are configured within the duration of ‘Uplink’ or ‘Flexible’ configured by TDD-UL-DL-ConfigCommon and/or TDD-UL-DL-ConfigDedicated IEs, so that UE can really do BPS within the UL gap occasions. Since if UL gap occasion configured in the ‘Downlink’ symbols, the UE maybe has no chance to do BPS since it needs to receive DL transmission, or some additional RF switch is needed.
Proposal 3: The UL gap configuration should not conflict with the configuration of TDD-UL-DL-ConfigCommon and/or TDD-UL-DL-ConfigDedicated.
Another open issue is how can UE indicate the NW UL gap activation/deactivation. There are two possible options proposed during last meeting:
	· UL gap should be explicitly activated by NW via signaling 
· How can UE indicate the NW UL gap activation is needed?
· Option 1: UE explicitly indicates to NW by signaling
· Option 2: UE implicitly indicate to NW by P-MPR reporting. The exact P-MPR value is FFS. 
· Network can activate UL gap without the indication from UE
· UL gap should be explicitly deactivated by NW via signaling
· How can UE indicate the NW UL gap deactivation is needed?
· Option 1: UE explicitly indicates to NW by signaling
· Option 2: UE implicitly indicate to NW by [TBD] reporting. 
· Network can deactivate UL gap without the indication from UE


No matter for activation or deactivation, we believe it is no need to indicate to NW by UE, UE only needs to report the P-MPR report regularly, when to activate/deactivate the UL gap, which should be determined only by NW.
Proposal 4: UE only needs to report the P-MPR report regularly, when to activate/deactivate the UL gap, which should be determined only by NW.
Further more, it has been agreed during 100 meeting that two approaches can be considered for explicit activation/deactivation of UL gap, i.e. through RRC signaling and MAC CE. For the RRC signaling method, if UL gap can be explicitly configured by RRC signaling when configuring the UL gap, we concern that the two methods should be down-selected. If the two methods are both supported, the UE is confused when receiving an UL gap configuration signaling, whether the configured UL gap is activated by this signaling directly or should wait for the activation MAC CE? If the two methods are supported, additional activation/deactivation signaling should be added except for the configuration signaling itself.
Proposal 5: If the RRC signaling activation/deactivation and MAC CE activation/deactivation both supported, additional activation/deactivation signaling should be added except for the configuration signaling itself.
3. Conclusion
In this contribution, we have the following proposals for UL gap Tx power management use case:
Observation 1: For peak EIPR, how and whether to guarantee the aligned gain between test and practical application should be discussed. 
Proposal 1: For the performance metric of P-MPR, the gain should be a relative value.
Proposal 2: For the test methodology, Option 1 is preferred.
Proposal 3: The UL gap configuration should not conflict with the configuration of TDD-UL-DL-ConfigCommon and/or TDD-UL-DL-ConfigDedicated.
Proposal 4: UE only needs to report the P-MPR report regularly, when to activate/deactivate the UL gap, which should be determined only by NW.
Proposal 5: If the RRC signaling activation/deactivation and MAC CE activation/deactivation both supported, additional activation/deactivation signaling should be added except for the configuration signaling itself.
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