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1 Introduction 
RAN2 has specified some L2 measurement definitions including RAN part of average UL packet delay and average DL packet delay in R16. Both RAN part of UL packet delay and DL packet delay consist of multiple parts of average delay. However, the RAN part of DL packet delay is incomplete compared with the RAN part of UL packet delay. In this paper, we would like to talk about this issue and provide some possible definitions of the missing part of DL packet delay for discussion.
2 Discussion
The measurements of the RAN part of UL/DL packet delay are used for OAM performance observability or for QoS verification of MDT or for the QoS monitoring. According to the current definitions in TS 38.314 V16.3.0 and TS 28.552 V16.8.0, the RAN part of UL/DL packet delay are depicted as figure 1.


Figure 1 the RAN part of UL/DL packet delay components
Regarding to the RAN part of the UL packet delay, the CN or the OAM can obtain or derive a complete average delay of packets traveling from the UE PDCP upper SAP to the NG-RAN PDCP upper SAP. While the RAN part of the DL packet delay lacks the UE DL PDCP packet average delay, i.e. the average time it takes to receive the transport block successfully until the DL packet leaving the PDCP upper SAP. Without the UE DL PDCP packet average delay, the operator can’t obtain the whole RAN part of DL packet delay for OAM performance observability or for QoS verification of MDT or for the QoS monitoring. Thus the operator can’t figure out whether the RAN part of DL packet delay is in a reasonable range or not under the specified QoS. 
Furthermore, since the delay measurements related to the four segments need to be monitored for the DL delay to pinpoint where end user impact from packet delay occurs, the UE DL PDCP packet delay also could be a potential factor for performance improvement if the whole RAN part of DL packet average delay is too large. The UE DL PDCP packet average delay may be various as result of the reordering delay brought by packets that are received out of order due to retransmission in lower layer, and the process time which is limited to the UE’s process capacity of PDCP deciphering, integrity verification and so on. Then the UE DL PDCP packet delay reflecting the additional delay in the reordering buffer brought by packets retransmission would be useful. On the other hand, the network can reconfigure the PDCP configuration to change the ciphering algorithm to an easier one as a way to reduce the PDCP processing delay for the UE that its DL PDCP packet average delay drags down the whole RAN part of the DL packet average delay.
Since the UE UL PDCP packet average delay per DRB per UE measurement by UE has been supported in R16, the UE DL PDCP packet average delay measurement per DRB per UE could be supported in the similar way, including the measurement configuration, measurement and measurement results report. The measurement is done separately per DRB.
Observation 1: the current RAN part of the DL packet delay measurement lacks the UE DL PDCP packet delay measurement, i.e. the time it takes to receive the transport block successfully until the DL packet leaving the PDCP upper SAP, while the RAN part of the UL packet delay measurement is complete. And it is useful to have a complete RAN part of the DL packet average delay for OAM performance observability or for QoS verification of MDT or for the QoS monitoring.
Proposal 1: RAN2 to introduce the UE DL PDCP packet average delay measurement.
According to TS 38.314 4.2.1.2.1 and TS 28.552 5.1.1.1.1, DL average delay in over-the-air interface (D1 for DL) definition is as following:
	This measurement is obtained as: sum of (point in time when the last part of an RLC SDU packet was sent to the UE which was consequently confirmed by reception of HARQ ACK from UE for UM mode or point in time when the last part of an RLC SDU packet was sent to the UE which was consequently confirmed by reception of RLC ACK for AM mode, minus time when corresponding RLC SDU part arriving at MAC layer) divided by total number of RLC SDUs transmitted to UE successfully. Separate counters are optionally maintained for each mapped 5QI (or QCI for option 3) and for each S-NSSAI.



The end time of D1 for DL is the point in time when the last part of an RLC SDU packet was sent to the UE successfully, and in our standing this refers to the transmission time indicated by the DL grant for the last part of an RLC SDU packet which is sent to the UE successfully. To have the gap between the D1 for DL and the UE DL PDCP packet delay as small as possible, we suggest to define the start time of the UE DL PDCP packet delay as the point time when the transport block including the last part of DL PDCP SDU i is received successfully. The end time of the UE DL PDCP packet delay is the point time when the DL PDCP SDU i leaves the PDCP upper SAP, which seems straightforward. The detailed definition is as the following:

	
	UE DL PDCP packet delay per DRB per UE, averaged during time period . Unit: 0.1 ms.

	
	The point in time when the transport block including the last part of DL PDCP SDU i is received successfully.

	
	The point in time when the DL PDCP SDU i is sent to upper SAP.

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

	
	Total number of DL PDCP SDUs received during time period .

	
	Time Period during which the measurement is performed

	
	The identity of the measured DRB.



Proposal 2: Define the UE DL PDCP packet average delay as average of (the point time when the DL PDCP SDU i leaves the PDCP upper SAP minus the point time when the transport block including the last part of DL PDCP SDU i is received successfully). 

3	Conclusions
Based on the discussion above, we have the following proposals.
Observation 1: the current RAN part of the DL packet delay measurement lacks the UE DL PDCP packet delay measurement, i.e. the time it takes to receive the transport block successfully until the DL packet leaving the PDCP upper SAP, while the RAN part of the UL packet delay measurement is complete. And it is useful to have a complete RAN part of the DL packet average delay for OAM performance observability or for QoS verification of MDT or for the QoS monitoring.
Proposal 1: RAN2 to introduce the UE DL PDCP packet average delay measurement.
Proposal 2: Define the UE DL PDCP packet average delay as average of (the point time when the DL PDCP SDU i leaves the PDCP upper SAP minus the point time when the transport block including the last part of DL PDCP SDU i is received successfully).
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