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Introduction
In RAN2#105 meeting, it is agreed that the immediate/logged MDT measurements M1-M7 of LTE [1] should be reused in NR:
Agreements of NR MDT
1	At least the following measurement quantities are required:
⁻	DL signal quantities measurement results for the serving cell and for intra-frequency/Inter-frequency/inter-RAT neighbour cells(logged MDT and immediate MDT)
⁻	PHR (immediate MDT)
⁻	Received Interference Power measurement (immediate MDT)
⁻	Data Volume measurement separately for DL and UL(immediate MDT)
⁻	Scheduled IP Throughput for MDT measurement separately for DL and UL(immediate MDT)
⁻	Packet Delay measurement separately for DL and UL(immediate MDT)
⁻	Packet loss rate measurement separately for DL and UL(immediate MDT)
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The last four measurements are in L2 measurement scope, and the solutions to perform these measurements could be referred to SA5 specification of TS28.552 [2].
In this contribution, we discuss the uncertainty about the statistic collection of L2 measurement when packet duplication is used and the solution of how to solve such problem.
Discussion
0. [bookmark: OLE_LINK11][bookmark: OLE_LINK10][bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK565][bookmark: OLE_LINK566]Background of CA/DC duplication and the problem
Packet duplication is introduced only in NR and is not used in LTE. When duplication is configured for a radio bearer by RRC, a secondary RLC entity is added to the radio bearer to handle the duplicated PDCP PDUs. Duplication at PDCP therefore consists in submitting the same PDCP PDUs twice: once to the primary RLC entity and a second time to the secondary RLC entity. With two independent transmission paths, packet duplication therefore increases reliability and reduces latency and is especially beneficial for URLLC services [3].


               
(a) CA duplication			            (b) DC duplication
Figure1 Packet Duplication
When duplication is activated, the original PDCP PDU and the corresponding duplicate shall not be transmitted on the same carrier. The primary and secondary logical channels can either belong to the same MAC entity (referred to as CA duplication shown in Figure1(a)) or to different ones (referred to as DC duplication shown in Figure1(b)). In CA duplication, logical channel mapping restrictions are used in MAC to ensure that the primary and secondary logical channels are not sent on the same carrier.
Packet duplication is configured by RRC and is activated/deactivated using MAC CE. If the channel quality becomes worse, RAN will decide whether to activate the duplication for some specific services. And if the channel quality is improved, it is also RAN to decide whether and when to deactivate the duplication. The activation and deactivation of packet duplication is per DRB granularity currently.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]For L2 measurement, take UL PDCP SDU Loss Rate for example. In TS28.552 [2], measurement of UL PDCP SDU Loss Rate is a GNB-CU-UP Function or an NRCell-CU Function, and is defined as below:
This measurement provides the fraction of PDCP SDU packets which are not successfully received at gNB-CU-UP. It is a measure of the UL packet loss including any packet losses in the air interface, in the gNB-CU and on the F1-U interface.  Only user-plane traffic (DTCH) and only PDCP SDUs that have entered PDCP (and given a PDCP sequence number) are considered.
This measurement is obtained by: Number of missing UL PDCP sequence numbers of a data radio bearer, divided by Total number of UL PDCP sequence numbers of a bearer.
If packet duplication is used, the data could be sent via two paths, the percentage of unsuccessfully transferred packets will be decreased due to the improvement of reliability. Since the statistic result should be reported to the collection entity of OAM, but the duplication maybe configured in RAN for specific service, e.g. URLLC service, the uncertainty occurs. 
Observation 1: The result of L2 measurement may be uncertain if packet duplication is used.
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]For other L2 measurements, if the collection node is in gNB-DU, the measurement result cannot be impacted by the DC/CA packet duplication. But if the collection node is in gNB-CU-UP or is in NRCellCU(without CP-UP split), the measurement result may have uncertainty if the packet duplication is activated. The impacted measurements may include data volume, packet loss rate, packet drop rate, and even the delay measurement which is still under discussion.
Observation 2: Only the L2 measurement collection involving gNB-CU/gNB-CU-UP will be impacted by the packet duplication.
0. Solutions
To deal with the uncertainty of L2 measurement result due to the use of packet duplication, some options to solve this problem are listed as below:
	Option 1: Only add a “duplication” indicator and report the indicator together with the measurement result to the statistic collection entity, if current measurement involves packet duplication.
	Option 2: If duplication is activated, re-start to collect the statistic of the measurement.
	Option 3: Report other details together with the measurement result, such as percentage/number/time of the packets which are transferred using duplication.
All options are used to alleviate or avoid the uncertainty of the L2 measurement result which using duplication for packet transfer. To select which option to apply, the overhead of collection/reporting as well as the effectiveness to alleviate/avoid the uncertainty should be considered.
Proposal: Discuss which L2 measurements may be affected by the use of packet duplication case by case, and discuss how to deal with the uncertainty of L2 measurement result.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60]According to the analysis in section 2, we have:
[bookmark: OLE_LINK47][bookmark: OLE_LINK48]Observation 1: The result of L2 measurement may be uncertain if packet duplication is used.
Observation 2: Only the L2 measurement collection involving gNB-CU/gNB-CU-UP will be impacted by the packet duplication.
And we propose:
Proposal: Discuss which L2 measurements may be affected by the use of packet duplication case by case, and discuss how to deal with the uncertainty of L2 measurement result.
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