[bookmark: _GoBack]3GPP TSG-RAN WG2 #109-e	TDoc R2-2001113
Electronic meeting, 24th Feb - 6th Mar 2020	
Agenda Item:	6.12.3
Source:	Ericsson
Title:	Handling PDCP queueing delay measurements in split bearer scenario
Document for:	Discussion, Decision
Introduction
During the RAN2#108 meeting in Reno, companies discussed the PDCP queueing delay measurement to be performed by the UE as part of immediate MDT procedure and agreements were made.
Agreement:
1	UE reports the UL PDCP queuing delay value in the measResults of measurementReport
2	The UL PDCP queuing delay measurement configuration includes the reporting periods and measured DRB IDs. The reporting periods are configured per DRB. The results are reported per DRB.
One open issue that was discussed during the meeting was related to SN terminated bearers and the corresponding delay measurements that is configured to the UE and this is still an FFS.
FFS: For the SN terminated bearers, the SN configures the D1 measurement to the UE via SN RRC message (SRB3 or SRB1). The UE reports the D1 measurement results to the SN via SN RRC message if SRB3 is configured. 

There is also an associated FFS in the NR RRC specification [1].
In this contribution, we discuss how the D1 measurement can be configured and reported in the SCG bearer and the split bearer scenarios.-	to configure at most one measurement identity (FFS: across all CGs/ per CG) using a reporting configuration with the ul-DelayRatioConfig;
-	to configure at most one measurement identity (FFS: across all CGs/ per CG) using a reporting configuration with the ul-DelayValueConfig;

[bookmark: _Ref178064866]Discussion
The definition of the D1 measurement (PDCP queueing delay) as specified in the running CR for 38.314 [2] refers to the delay from the packet arrival at PDCP upper SAP until the packet starts to be delivered to the RLC.
UL PDCP Packet Average Delay per DRB
The objective of this measurement performed by UE is to measure Packet Delay in Layer PDCP for QoS verification of MDT.
Protocol Layer: PDCP
	Definition
	PDCP Packet Delay in the UL per DRB. This measurement refers to PDCP queuing delay for DRBs in the UE, which captures the delay from packet arrival at PDCP upper SAP until the UL grant to transmit the packet is available, which has included the delay the UE gets resources granted (from sending SR/RACH to get the first grant). The measurement is done separately per DRB.

Detailed Definition:
where
explanations can be found in the table 4.2.1.2-1 below.



Table 4.2.1.2-1
	
	PDCP average delay in the UL per DRB, averaged during time period 𝑇. Unit: ms.

	
	The point in time when the PDCP SDU i arrivals at PDCP upper SAP.

	
	The point in time when the UL grant to transmit the PDCP SDU i is available.

	
	A PDCP SDU that is received by the PDCP during time period 𝑇. 

	
	Total number of PDCP SDUs 𝑖.

	
	Time Period during which the measurement is performed



1. [bookmark: _Toc31028250][bookmark: _Toc31035818][bookmark: _Toc31035970]The starting time of D1 measurement is the arrival of the PDCP SDU at PDCP upper SAP.
1. [bookmark: _Toc31028251][bookmark: _Toc31035819][bookmark: _Toc31035971]The ending time of D1 measurement is the point in time when the UL grant to transmit the PDCP SDU is available.
We can consider the implication of this definition in terms of how the configuration is provided to the UE, how the UE performs the measurement and how the reporting of this measurement is handled in different bearer configuration scenarios. 
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[bookmark: _Ref31014739]Figure 1: Different bearer configuration options
Different bearer options are provided in Figure 1 and the corresponding configuration, performing measurement and reporting is listed in the Table 1.
	Scenario
	D1 measurement configuring entity
	UE measurement details
	D1 reporting

	MN terminated MCG bearer 
(LTE PDCP  LTE RLC  LTE MAC+PHY)
	MN (EUTRA) configures D1 measurement to the UE via SRB1.
	The D1 delay is the delay from the packet arrival at LTE PDCP upper SAP at the UE until the packet starts to be delivered to the LTE RLC at the UE.
	The UE reports the D1 delay measurement directly to MN via SRB1.

	SN terminated MCG bearer 
(NR PDCP  LTE RLC  LTE MAC+PHY)
	MN (EUTRA) configures D1 measurement to the UE via SRB1.
	The D1 delay is the delay from the packet arrival at NR PDCP upper SAP at the UE until the packet starts to be delivered to the LTE RLC at the UE.
	The UE reports the D1 delay measurement directly to MN via SRB1.

	SCG bearer 
(NR PDCP  NR RLC  NR MAC+PHY)
	SN (NR) configures D1 measurement to the UE via SRB1 or SRB3.
	The D1 delay is the delay from the packet arrival at NR PDCP upper SAP at the UE until the packet starts to be delivered to the NR RLC at the UE.
	The UE reports the D1 delay measurement directly to SN via SRB1 or SRB3*.

	Split bearer 
(NR PDCP  LTE RLC  LTE MAC+PHY) and 
(NR PDCP  NR RLC  NR MAC+PHY)
	MN (EUTRA) configures MN associated D1 measurement to the UE via SRB1.

SN (NR) configures SN associated D1 measurement to the UE via SRB1 or SRB3.
	The MN associated D1 delay is the delay from the packet arrival at NR PDCP upper SAP at the UE until the packet starts to be delivered to the LTE RLC at the UE.

The SN associated D1 delay is the delay from the packet arrival at NR PDCP upper SAP at the UE until the packet starts to be delivered to the NR RLC at the UE.
	The UE reports the MN associated D1 delay measurement directly to MN via SRB1.

The UE reports the SN associated D1 delay measurement directly to SN via SRB1 or SRB3*.

	*UE shall use SRB1 if the configuration is done via SRB1 and the UE shall use SRB3 if the configuration is done via SRB3


[bookmark: _Ref31024456]Table 1 : Configuration, performing measurements and reporting of D1 measurement is different bearer configurations associated to EN-DC deployment.
For the split bearer configurations, if both MN and SN configures the UE to perform D1 measurement, then the UE needs to maintain two different counters, one for MN and the other for SN. The reason for having two different D1 measurement counters is because of the different time of arrival of the scheduling grant from MN and SN. This potential of having a difference in different time of having the scheduling grant will result in possibly different D1 measurements.
1. [bookmark: _Toc29909032][bookmark: _Toc29909069][bookmark: _Toc29979426][bookmark: _Toc29994958][bookmark: _Toc30578365][bookmark: _Toc30589657][bookmark: _Toc30589714][bookmark: _Toc31028252][bookmark: _Toc31035820][bookmark: _Toc31035972]Since the ending time for D1 measurement (the point in time when the UL grant to transmit the PDCP SDU is available), the D1 measurement as performed for the same packet (in duplication case) can be different for MN and SN.
 Based on the above analysis, two different D1 measurements needs to be performed by the UE, independently one each for MN associated D1 delay and SN associated D1 delay in the split bearer configurations. 
1. [bookmark: _Toc31035815][bookmark: _Toc31035973][bookmark: _Toc29909034][bookmark: _Toc29909071][bookmark: _Toc29909174][bookmark: _Toc29979428][bookmark: _Toc29994962][bookmark: _Toc30578367][bookmark: _Toc30589659][bookmark: _Toc30589718][bookmark: _Toc31028253]MN and SN can independently configure the UE with D1 measurements in the split bearer configurations.
1. [bookmark: _Toc31035816][bookmark: _Toc31035974]The UE shall perform two independent D1 delay measurements in the split bearer configuration, one for MN associated D1 delay measurement and the other for SN associated D1 delay measurement.
1. [bookmark: _Toc31035817][bookmark: _Toc31035975]The UE shall report the MN configured D1 delay measurement to the MN and the SN configured D1 delay measurement to the SN.
 Based on the above, one can remove the FFSs in the RRC specification as mentioned in the appendix provided in section 5.1.
Conclusion
In section 2 we made the following observations:
Observation 1	The starting time of D1 measurement is the arrival of the PDCP SDU at PDCP upper SAP.
Observation 2	The ending time of D1 measurement is the point in time when the UL grant to transmit the PDCP SDU is available.
Observation 3	Since the ending time for D1 measurement (the point in time when the UL grant to transmit the PDCP SDU is available), the D1 measurement as performed for the same packet (in duplication case) can be different for MN and SN.

Based on the discussion in section 2 we propose the following:
Proposal 1	MN and SN can independently configure the UE with D1 measurements in the split bearer configurations.
Proposal 2	The UE shall perform two independent D1 delay measurements in the split bearer configuration, one for MN associated D1 delay measurement and the other for SN associated D1 delay measurement.
Proposal 3	The UE shall report the MN configured D1 delay measurement to the MN and the SN configured D1 delay measurement to the SN.
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[bookmark: _Toc20425790][bookmark: _Toc29321186]5.5.2	Measurement configuration
[bookmark: _Toc20425791][bookmark: _Toc29321187]5.5.2.1	General
The network applies the procedure as follows:
-	to ensure that, whenever the UE has a measConfig associated with a CG, it includes a measObject for the SpCell and for each NR SCell of the CG to be measured;
-	to configure at most one measurement identity across all CGs using a reporting configuration with the reportType set to reportCGI;
-	to configure at most one measurement identity per CG(FFS: across all CGs/ per CG) using a reporting configuration with the ul-DelayRatioConfig;
-	to configure at most one measurement identity per CG(FFS: across all CGs/ per CG) using a reporting configuration with the ul-DelayValueConfig;
-	to ensure that, in the measConfig associated with a CG:
-	for all SSB based measurements there is at most one measurement object with the same ssbFrequency;
-	an smtc1 included in any measurement object with the same ssbFrequency has the same value and that an smtc2 included in any measurement object with the same ssbFrequency has the same value;
-	to ensure that all measurement objects configured in this specification and in TS 36.331 [10] with the same ssbFrequency have the same ssbSubcarrierSpacing;
-	to ensure that, if a measurement object associated with the MCG has the same ssbFrequency as a measurement object associated with the SCG:
-	for that ssbFrequency, the measurement window according to the smtc1 configured by the MCG includes the measurement window according to the smtc1 configured by the SCG, or vice-versa, with an accuracy of the maximum receive timing difference specified in TS 38.133 [14].
-	if both measurement objects are used for RSSI measurements, bits in measurementSlots in both objects corresponding to the same slot are set to the same value. Also, the endSymbol is the same in both objects.
-	to ensure that, if a measurement object has the same ssbFrequency as a measurement object configured in TS 36.331 [10]:
-	for that ssbFrequency, the measurement window according to the smtc configured in TS 36.331 [10] includes the measurement window according to the smtc1 configured in TS 38.331, or vice-versa, with an accuracy of the maximum receive timing difference specified in TS 38.133 [14].
-	if both measurement objects are used for RSSI measurements, bits in measurementSlots in both objects corresponding to the same slot are set to the same value. Also, the endSymbol is the same in both objects.
-	when the UE is in NE-DC, NR-DC, or NR standalone, to configure at most one measurement identity across all CGs using a reporting configuration with the reportType set to reportSFTD;
For CSI-RS resources, the network applies the procedure as follows:
-	to ensure that all CSI-RS resources configured in each measurement object have the same center frequency, (startPRB+floor(nrofPRBs/2))
The UE shall:
1>	if the received measConfig includes the measObjectToRemoveList:
2>	perform the measurement object removal procedure as specified in 5.5.2.4;
1>	if the received measConfig includes the measObjectToAddModList:
2>	perform the measurement object addition/modification procedure as specified in 5.5.2.5;
1>	if the received measConfig includes the reportConfigToRemoveList:
2>	perform the reporting configuration removal procedure as specified in 5.5.2.6;
1>	if the received measConfig includes the reportConfigToAddModList:
2>	perform the reporting configuration addition/modification procedure as specified in 5.5.2.7;
1>	if the received measConfig includes the quantityConfig:
2>	perform the quantity configuration procedure as specified in 5.5.2.8;
1>	if the received measConfig includes the measIdToRemoveList:
2>	perform the measurement identity removal procedure as specified in 5.5.2.2;
1>	if the received measConfig includes the measIdToAddModList:
2>	perform the measurement identity addition/modification procedure as specified in 5.5.2.3;
1>	if the received measConfig includes the measGapConfig:
2>	perform the measurement gap configuration procedure as specified in 5.5.2.9;
1>	if the received measConfig includes the measGapSharingConfig:
2>	perform the measurement gap sharing configuration procedure as specified in 5.5.2.11;
1>	if the received measConfig includes the s-MeasureConfig:
2>	if s-MeasureConfig is set to ssb-RSRP, set parameter ssb-RSRP of s-MeasureConfig within VarMeasConfig to the lowest value of the RSRP ranges indicated by the received value of s-MeasureConfig;
2>	else, set parameter csi-RSRP of s-MeasureConfig within VarMeasConfig to the lowest value of the RSRP ranges indicated by the received value of s-MeasureConfig.

