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1.	Introduction
At RAN4 #101-e, the group discussed on the test method of MAC-CE based pathloss RS (PL-RS) switching delay [1]. The WF [2] was created to further study it and also to capture potential issues identified during the meeting.
In this contribution we’ll explain our ideas to define this test case. 

2.	Discussion
2.1 Agreements and identified issues
 Agreements and identified issues in the WF [2] are extracted below for reference.
	Agreements:
	Further study the test method of PL RS switching delay requirement and potential issues identified during the meeting.
o	Further study on whether PHR measurement accuracy requirement/test is needed as a prerequisite for PL RS switching delay test case. And if yes, how to derive the PHR measurement accuracy.
o	Further study on how to secure the PHR is triggered by PL RS switching in the test case.
o	Further study on the PHR triggering threshold and the difference of levels of Tx power between two SSBs.
o	Other issues are not precluded.
	Companies are encouraged to provide analysis of technical issues on the testability, PHR-based test method and solutions for the test design.
	RAN4 is supposed to conclude whether to define RRM test case for PL RS switching delay requirement no later than RAN4 #101bis-e (January 2022).



2.2 Consideration on each issue
1) Further study on whether PHR measurement accuracy requirement/test is needed as a prerequisite for PL RS switching delay test case. And if yes, how to derive the PHR measurement accuracy.
 Considering the history to define minimum requirements for RRM until now, even though almost similar values are defined, we have independent requirements in TS38.133 [3], e.g. 10.1.2 Intra-frequency RSRP accuracy requirements for FR1 and 10.1.19 L1-RSRP accuracy requirements for FR1.
 However as discussed during the #101-e meeting, applying a big change to the Rel-16 core specification is not a practical way at this stage. Therefore, we propose to utilize associated requirements as an alternative of the PHR measurement accuracy requirement.
Now if we look at descriptions of PH report in TS 38.213 [6], we can find that the equation to derive PHR is partially using the equation for PUSCH power. We extract those descriptions as follows. As can be seen below, we can express the PHR as Type 1 PH =  PCMAX – PUSCH power. And if we further look at the equation for PUSCH power, it includes the term [image: ], containing a factor of RSRP as highlighted in yellow below. Thus, RSRP accuracy should be included as an error factor of UE side when we consider the alternative of PHR measurement accuracy requirement. In addition to that, as another error factor at the test equipment side, an uncertainty of SSB signal level from the test equipment need to be taken into consideration. 
	[bookmark: _Toc12021458][bookmark: _Toc20311570][bookmark: _Toc26719395][bookmark: _Toc29894826][bookmark: _Toc29899125][bookmark: _Toc29899543][bookmark: _Toc29917280][bookmark: _Toc36498154][bookmark: _Toc45699180][bookmark: _Toc83289652]7.7.1	Type 1 PH report
If a UE determines that a Type 1 power headroom report for an activated serving cell is based on an actual PUSCH transmission then, for PUSCH transmission occasion [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ], the UE computes the Type 1 power headroom report as 
[image: ] [dB]
where [image: ], [image: ], [image: ], [image: ], [image: ], [image: ] and [image: ] are defined in clause 7.1.1. 



	[bookmark: _Toc12021445][bookmark: _Toc20311557][bookmark: _Toc26719382][bookmark: _Toc29894813][bookmark: _Toc29899112][bookmark: _Toc29899530][bookmark: _Toc29917267][bookmark: _Toc36498141][bookmark: _Toc45699167][bookmark: _Toc83289639][bookmark: _Ref500774487][bookmark: _Toc12021446][bookmark: _Toc20311558][bookmark: _Toc26719383][bookmark: _Toc29894814][bookmark: _Toc29899113][bookmark: _Toc29899531][bookmark: _Toc29917268][bookmark: _Toc36498142][bookmark: _Toc45699168][bookmark: _Toc83289640][bookmark: _Ref497117847]7.1	Physical uplink shared channel
<snip>
7.1.1	UE behaviour
If a UE transmits a PUSCH on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] using parameter set configuration with index [image: ] and PUSCH power control adjustment state with index [image: ], the UE determines the PUSCH transmission power [image: ] in PUSCH transmission occasion [image: ] as
[image: ] [dBm]
<snip>
[image: ]= referenceSignalPower – higher layer filtered RSRP, where referenceSignalPower is provided by higher layers and RSRP is defined in [7, TS 38.215] for the reference serving cell and the higher layer filter configuration provided by QuantityConfig is defined in [12, TS 38.331] for the reference serving cell


Observation 1: As factors for PHR measurement accuracy requirement, RSRP accuracy and output level uncertainty of the test equipment should be taken into consideration.
Proposal 1: Utilize the existing RSRP accuracy requirement and output level uncertainty of the test equipment for the alternative of the PHR measurement accuracy requirement.

2) Further study on how to secure the PHR is triggered by PL RS switching in the test case.
 As already captured in the previous WF [2], there is a need to define a threshold of PL-RS difference to ensure that the PHR is securely triggered by PL-RS switching, in other words we need to ensure triggering the PHR only by SSB #1 and not by the change of SSB #0 level. And also as mentioned above, the threshold needs to be decided taking into account of two uncertainty factors, RSRP accuracy and output level uncertainty of the test equipment. As for the RSRP accuracy, the relative SS-RSRP accuracy requirement at 10.1.2.1.2 in TS 38.133 can be used for reference. And for the output level uncertainty of the test equipment, we suppose the MU contribution called AWGN absolute power at Table F.1.1.2-1 in TS 38.533 [5] can be reused. However since it is an absolute accuracy value and we do not have a relative accuracy MU, we need to double it when deciding the threshold. In summary, a sum of the relative SS-RSRP accuracy and doubled AWGN absolute power MU should be the minimum threshold, i.e. 2 dB (normal condition) + 1.5 dB* 2 = 5 dB.
Proposal 2: To secure the PHR is triggered by PL-RS switching in the test case, the threshold of PL-RS difference should be at least 5 dB, derived based on the relative SS-RSRP requirement and AWGN absolute power MU. 

3) Further study on the PHR triggering threshold and the difference of levels of Tx power between two SSBs.
 As mentioned in 2) above, threshold value to trigger PHR should be defined at least 5 dB. And for the difference of Tx power levels between two SSBs, 8 to 10 dB should be enough for this test case.
Proposal 3: The difference of Tx power level between SSBs is set as 10 dB.


3. Conclusion
In this contribution we discussed the necessary conditions of threshold level for PHR and the difference of Tx power level between SSB for MAC-CE based pathloss RS (PL-RS) switching delay measurement.
Observation 1: As factors for PHR measurement accuracy requirement, RSRP accuracy and output level uncertainty of the test equipment should be taken into consideration.
Proposal 1: Utilize the existing RSRP accuracy requirement and output level uncertainty of the test equipment for the alternative of the PHR measurement accuracy requirement.
Proposal 2: To secure the PHR is triggered by PL-RS switching in the test case, the threshold of PL-RS difference should be at least 5 dB, derived based on the relative SS-RSRP requirement and AWGN absolute power MU. 
Proposal 3: The difference of Tx power level between SSBs is set as 10 dB.
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