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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 #100-e meeting, the testability of PHR based pathloss-RS activation test was discussed and the following issues were raised by companies.
	· Pathloss is based on L3 filtered RSRP, it may have impact on test.
· In a testcase both delay and accuracy requirements should be verified, but we do not have L3-RSRP or PHR accuracy and may need additional efforts.
· At least two PHR reporting is needed in the test, for RSRP comparison.
· Uplink grant is needed right after the RS switching signaling for the PHR reporting.
· RSRP measurement accuracy should be taken into account for the setting the value of threshold and the transmitting power of the two PL RSs.
· How to set the connection between a pathloss and a PHR value need to be clarified in the test setup. 
· The expected PHR value which is calculated based on the target pathloss-RS needs to be clarified in the test setup. 
· Parameters for PUSCH transmission power control need to be configured or clarified in the test setup.


For the pathloss-RS activation test, there should consist of at least two time periods. During time period T1, one PL-RS shall be activated. During T2, another PL-RS shall be activated. The expected PHR values for the two PL-RSs shall be different, which are used to reflect the pathloss-RS change.
According to TS38.321, the conditions for triggering PHR reporting are defined as follows
	A Power Headroom Report (PHR) shall be triggered if any of the following events occur:
-	phr-ProhibitTimer expires or has expired and the path loss has changed more than phr-Tx-PowerFactorChange dB for at least one activated Serving Cell of any MAC entity of which the active DL BWP is not dormant BWP which is used as a pathloss reference since the last transmission of a PHR in this MAC entity when the MAC entity has UL resources for new transmission;
NOTE 1:	The path loss variation for one cell assessed above is between the pathloss measured at present time on the current pathloss reference and the pathloss measured at the transmission time of the last transmission of PHR on the pathloss reference in use at that time, irrespective of whether the pathloss reference has changed in between. The current pathloss reference for this purpose does not include any pathloss reference configured using pathlossReferenceRS-Pos in TS 38.331 [5].
…


It can be observed that a PHR will be triggered when the pathloss has changed more than phr-Tx-PowerFactorChange dB. According to TS38.213, the value of PHR is impacted by many parameters and the value of pathloss-RS is only one of them. Some parameters that determines PHR values are indicated by RRC message PUSCH-PowerControl or PUSCH-ConfigCommon.  And some parameters are determined by the TPC command, the CB size and the RE number which are provided by the DCI format scheduling the PUSCH transmission. Hence, the impacts on PHR due to other parameters except pathloss shall be avoided during the whole test.
[bookmark: _GoBack]Proposal 1: During the whole test, the impacts on PHR due to other parameters except pathloss shall be avoided, and RAN4 needs to investigate how to implement this condition.
Besides, the pathloss-RS RSRP measurement error may also cause the PHR value change. The setting of phr-Tx-PowerFactorChange and the pathloss variation between two time periods shall both consider L3 RSRP measurement accuracy. The threshold phr-Tx-PowerFactorChange shall be no smaller than L3 RSRP measurement accuracy. Otherwise, the UE may trigger PHR reporting due to L3 RSRP measurement error. The pathloss variation between two time periods shall be larger than twice of L3 RSRP measurement accuracies. Otherwise, the UE may not trigger PHR reporting due to L3 RSRP measurement error. So, the RSRP difference between two pathloss-RSs shall be larger than twice of L3 RSRP measurement accuracies.
Proposal 2: The threshold phr-Tx-PowerFactorChange for triggering a PHR can be set as X dB, where L3 RSRP measurement accuracy is assumed as X dB.
Proposal 3: The RSRP difference between two pathloss-RS can be set as 2X dB, where L3 RSRP measurement accuracy is assumed as X dB.
The assumed measurement accuracy depends upon the assumed side condition and measurements sampling number. However, the pathloss-RS RSRP measurement accuracy requirements have not been specified in RAN1 or RAN4. It may require additional simulation works for determining the assumed measurement accuracy of pathloss-RS RSRP.
Proposal 4: RAN4 needs to investigate the L3 RSRP measurement accuracy assumed for the pathloss-RS activation test.
For PHR-based pathloss-RS activation test, the RSRP value for each pathloss-RS can be set with different values in order to reflecting pathloss variation. The UE is expected to report a PHR for the target pathloss-RS during time period. However, the value of the expected PHR corresponding to the RSRP value of target pathloss-RS shall also needs to be clarified. Otherwise, it cannot be verified that the reported PHR is calculated based on the target pathloss-RS. 
Proposal 5: For the PHR-based pathloss-RS activation test, the expected range of reported PHR value for target pathloss-RS during time period T2 needs to be clarified.
Conclusions
This contribution provides the discussion on the testability of PHR based pathloss-RS activation test. The followings are provided:
Proposal 1: During the whole test, the impacts on PHR due to other parameters except pathloss shall be avoided, and RAN4 needs to investigate how to implement this condition.
Proposal 2: The threshold phr-Tx-PowerFactorChange for triggering a PHR can be set as X dB, where L3 RSRP measurement accuracy is assumed as X dB.
Proposal 3: The RSRP difference between two pathloss-RS can be set as 2X dB, where L3 RSRP measurement accuracy is assumed as X dB.
Proposal 4: RAN4 needs to investigate the L3 RSRP measurement accuracy assumed for the pathloss-RS activation test.
Proposal 5: For the PHR-based pathloss-RS activation test, the expected range of reported PHR value for target pathloss-RS during time period T2 needs to be clarified.
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