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Introduction
[bookmark: OLE_LINK54]In RAN4, the testability for pathloss-RS activation delay was discussed and no conclusion has been achieved. In this contribution, we will provide further discussion on the testability of pathloss-RS activation test.
Discussion
[bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]In RAN4 #98-e meeting, the followings open issues have been captured in the WF [1]
	· RAN4 further study the testability of PL RS activation delay requirement.
· Study on the feasibility of the PHR-based test configuration of changing pathloss by RS switching in FR1 and FR2.
· Study on the possibility of PHR triggered due to causes other than PL changing in the test.
· Study on the feasibility of test methodologies (e.g., OTA or conducted) for FR1 and FR2.
· Test case for MAC-CE based pathloss RS activation delay shall be updated in TS38.133 provided it is testable with proposed feasible test method, or otherwise no test case is for pathloss RS activation delay.


It is mentioned to use the different PHR values to reflect the pathloss-RS change for testing pathloss-RS activation delay. 
Proposal 1: At least two pathloss-RSs need to be configured to the serving cell in the test, and at least two time periods are needed for activating different PL-RSs.
In TS38.213, the UE power headroom reports are defined as below:
	[bookmark: OLE_LINK56]The types of UE power headroom reports are the following. A Type 1 UE power headroom [image: ] that is valid for PUSCH transmission occasion [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ]. A Type 3 UE power headroom[image: ] that is valid for SRS transmission occasion [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ]. 
…
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. 


It can be observed that the PHR value is impacted by many parameters and the RSRP value of pathloss-RS is only one of them. During the test, the PHR value shall not be impacted by the other parameters, otherwise it is difficult to verify the pathloss-RS switching delay by the PHR values.
Observation 1: The PHR value is determined by many parameters and the measured RSRP value of pathloss-RS is only one of them.
The power control parameters used for PUSCH transmission can be listed in Table 1.
Table 1: Parameters for PUSCH transmission power control
	Inputs
	Involved parameters

	[image: ]
(=[image: ] + [image: ])
	j=0
	preambleReceivedTargetPower, 
msg3-DeltaPreamble or msgADeltaPreamble,

	
	j=1
	p0-NominalWithoutGrant,
p0-PUSCH-Alpha in ConfiguredGrantConfi,

	
	j>1
	p0-NominalWithGrant,
p0 in P0-PUSCH-AlphaSet,

	[image: ]
	
	the bandwidth of the PUSCH resource assignment expressed in number of resource blocks for PUSCH transmission occasion i on active UL BWP b of carrier f of serving cell c.

	[image: ]
	j=0
	msgA-Alpha or msg3-Alpha

	
	j=1
	p0-PUSCH-Alpha in ConfiguredGrantConfig

	
	j>1
	alpha in P0-PUSCH-AlphaSet

	[image: ]
	[image: ]
	[image: ], where [image: ] is provided by deltaMCS

	
	[image: ]
	[image: ], and [image: ] for PUSCH with UL-SCH data
Where,  C is a number of transmitted code blocks, Kr is a size for code block r, and NRE is a number of resource elements.

	
	
	[image: ], and [image: ] for CSI transmission in a PUSCH without UL-SCH data
Where, Qm is the modulation order and R is the target code rate.

	[image: ]
	w/o tpc-Accumulation
	[image: ]
Where, [image: ] is a TPC command value included in a DCI format

	
	w/ tpc-Accumulation
	[image: ]


Some parameters that determines PHR values are indicated by RRC message PUSCH-PowerControl or PUSCH-ConfigCommon. The parameter [image: ] is determined by the TPC command value indicated in a DCI format scheduling the PUSCH transmission, and the parameter [image: ] is impacted by the CB size and the RE number which are provided by the DCI format scheduling the PUSCH transmission. All the power control parameters indicated by RRC message or in DCI format shall be kept unchanged during the whole test. Otherwise, the PHR value may also be updated even without pathloss-RS switching.
Proposal 2: For PHR-based test, except the activated pathloss-RS index, all the other power control related parameters indicated by RRC message or in DCI format shall be clarified and unchanged during the whole test.
The existing MAC-CE based pathloss-RS switch delay requirements are applied for known pathloss-RS signal. In FR1, the activated pathloss-RS signal can be always considered as known. In FR2, the TCI state of activated pathloss-RS shall be configured in the test, and the TCI state information indicates QCLed Type-D to the SSB for L1-RSRP measurements.
Proposal 3: For FR2 test, the TCI state of activated pathloss-RS shall be configured and the TCI state information indicates QCLed Type-D to the SSB for L1-RSRP measurements.
Conclusions
This contribution provides the discussion on the testability of PHR based pathloss-RS activation test. The following are provided:
Proposal 1: At least two pathloss-RSs need to be configured to the serving cell in the test, and at least two time periods are needed for activating different PL-RSs.
Observation 1: The PHR value is determined by many parameters and the measured RSRP value of pathloss-RS is only one of them.
Proposal 2: For PHR-based test, except the activated pathloss-RS index, all the other power control related parameters indicated by RRC message or in DCI format shall be clarified and unchanged during the whole test.
Proposal 3: For FR2 test, the TCI state of activated pathloss-RS shall be configured and the TCI state information indicates QCLed Type-D to the SSB for L1-RSRP measurements.

[bookmark: OLE_LINK143]Reference
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