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Introduction
For the UL PDCP packet delay measurement and excess packet delay measurement, the current procedure in TS 38.331 defines that the UE should ignore the associated measurement object since the SSB/CSI-RS reference signals are not used in the delay measurements. However, when the network reconfigures the associated MO which does not involve the delay measurement configuration, the UE is required to update the delay measurements accordingly based on the MO modification procedure. We think such UE behaviours have some drawbacks and thus should be discussed.
In this contribution, we discuss the impact of the MO reconfiguration procedure on the delay measurement, and we also propose a solution to solve the issue.
Discussion
Issue analysis
According to the measurement performing procedure in 5.5.3.1, TS 38.331 [1] presented below, the UE ignores the associated measObject for the UL PDCP (excess) packet delay measurements and instead measures corresponding delays for configured DRBs. 
This behaviour was specified considering that the SSB/CSI-RS reference signals defined in the measurement object configuration are irrelevant to the PDCP delay measurements. Instead, the target DRBs for PDCP delay measurement are configured in the associated ul-DelayValueConfig or ul-ExcessDelayConfig.
	TS 38.331 v17.1.0
[bookmark: _Toc100929696]5.5.3	Performing measurements
[bookmark: _Toc100929697]5.5.3.1	General
……
The UE shall:
……
1>	for each measId included in the measIdList within VarMeasConfig:
2>	if the reportType for the associated reportConfig is set to reportCGI and timer T321 is running:
3>	if useAutonomousGaps is configured for the associated reportConfig:
4>	perform the corresponding measurements on the frequency and RAT indicated in the associated measObject using autonomous gaps as necessary;
3>	else:
4>	perform the corresponding measurements on the frequency and RAT indicated in the associated measObject using available idle periods;
3>	if the cell indicated by reportCGI field for the associated measObject is an NR cell and that indicated cell is broadcasting SIB1 (see TS 38.213 [13], clause 13):
4>	try to acquire SIB1 in the concerned cell;
3>	if the cell indicated by reportCGI field is an E-UTRA cell:
4>	try to acquire SystemInformationBlockType1 in the concerned cell;
2>	if the ul-DelayValueConfig is configured for the associated reportConfig:
3>	ignore the measObject;
3>	for each of the configured DRBs, configure the PDCP layer to perform corresponding average UL PDCP packet delay measurement per DRB;
2>	if the ul-ExcessDelayConfig is configured for the associated reportConfig:
3>	ignore the measObject;
3>	for each of the configured DRBs, configure the PDCP layer to perform corresponding UL PDCP Excess Packet Delay delay measurement according to the configured threshold per DRB;
……



Observation 1: The UE ignores the associated measurement object in the UL PDCP (excess) packet delay measurement since the UE does not use the reference signals defined in the measurement object configuration and instead uses the target DRB related configuration in the associated configurations.

However, according to the measurement object modification procedure in 5.5.2.5, TS 38.331 [1] presented below, the UE will reset all associated measurements if the corresponding measurement object is modified, regardless of whether the measurement is the PDCP delay measurements.
Specifically, when a measObject is modified, the UE will remove reporting records and stop related timers for the measurements associated with this MO, which means that the UE will need to re-initiate the reporting of the PDCP delay measurement results later even though the MO modification does not involve the delay measurement.
For example, the network configures the UE to report the delay measurement results periodically with the reportAmout set to r4, i.e. the UE should send the report for at most 4 times. If the UE has reported the delay measurement results for 3 times and subsequently the network re-configures the associated MO, the UE has to clear the current delay measurement reporting record and re-initiate the reporting of the delay measurement results, i.e. for another 5 times. In this case, it is observed that the UE will send the delay measurement resutls for 8 times, which is more than the network configuration (i.e. at most 4 times according to the value r4 of the reportAmount).
In summary, this UE behaviour results in unnecessary reset and report for the delay measurement, which causes not only additional signalling overhead, but also extra UE power consumption.
	TS 38.331 v17.1.0
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The UE shall:
1>	for each measObjectId included in the received measObjectToAddModList:
2>	if an entry with the matching measObjectId exists in the measObjectList within the VarMeasConfig, for this entry:
……
3>	for each measId associated with this measObjectId in the measIdList within the VarMeasConfig, if any:
4>	remove the measurement reporting entry for this measId from the VarMeasReportList, if included;
4>	stop the periodical reporting timer or timer T321 or timer T322, whichever one is running, and reset the associated information (e.g. timeToTrigger) for this measId;
……
2>	else:
3>	add a new entry for the received measObject to the measObjectList within VarMeasConfig.
……



Observation 2: Based on the current measurement object modification procedure in TS 38.331, the UL PDCP delay measurement will be reset unnecessarily in case the associated MO is modified, which causes not only additional reporting signalling overhead, but also extra UE power consumption.
Solutions
Based on observation 1 and 2, we propose to clarify the measurement object modification procedure in TS 38.331 to avoid the negative impacts on the PDCP delay measurements. Specifically, it can be specified that the measurements to be reset during the MO modification are measurements other than the UL PDCP delay measurement. In other words, the UL PDCP delay measurement procedures should not be impacted by the MO modification.
Corresponding CRs are provided in [2] and [3].
Proposal 1: Clarify in TS 38.331 that the measurements to be reset during the measurement object modification procedure are measurements other than the UL PDCP (excess) packet delay measurement.
Conclusion
[bookmark: OLE_LINK3]In this paper we discuss the impact of measurement object modification on the PDCP delay measurement and propose a clarification. Observations and proposals are summarized as below.
Observation 1: The UE ignores the associated measurement object in the UL PDCP (excess) packet delay measurement since the UE does not use the reference signals defined in the measurement object configuration and instead uses the target DRB related configuration in the associated configuration.
Observation 2: Based on the current measurement object modification procedure in TS 38.331, the UL PDCP delay measurement will be reset unnecessarily in case the associated MO is modified, which causes not only additional reporting signalling overhead, but also extra UE power consumption.
Proposal 1: Clarify in TS 38.331 that the measurements to be reset during the measurement object modification procedure are measurements other than the UL PDCP (excess) packet delay measurement.
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