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1 Introduction
In the RAN2#89bis meeting [1], RAN2 made the consensus that the latency and packet loss metrics for both UL and DL are desirable for GBR traffic. In this contribution, we discuss the potential solutions to support the measurements of latency and packet loss.
2 Discussion
2.1 Packet delay
2.1.1 DL
According to 36.314 [2], “Packet Delay in the DL per QCI” is defined as per QCI, and the accuracy is 1 ms. The measurement calculates the queuing delay for each PDCP SDU at the eNB, according to received HARQ feedback information. From our understanding, the requirement of this DL latency layer-2 measurement is sufficient for the scheduling optimization over the Uu interface. However, different UEs may have different radio link conditions which cause different HARQ and RLC re-transmissions and finally lead to different DL latencies. As such, if the measurement as currently defined in 36.413 is only performed per QCI, the latency problem for specific UEs may not be reflected. This will have impacts on the specific DL scheduling strategy for each UE based on the radio link conditions, such as CQI report and RSRP/RSRQ report. Thus, we think that the “Packet Delay in the DL per QCI” in 36.314 should be clarified that the measurement can also be performed per QCI per UE.
Proposal 1: To reuse the 36.314 “Packet Delay in the DL per QCI” as the DL latency metric and clarify that the layer-2 measurement can be performed per QCI per UE. 

2.1.2 UL
Same as the DL layer-2 measurement, we think that computing the queuing delay at the layer-2 of the UE would be sufficient for the UL scheduling optimization over the Uu interface. By taking “Packet Delay in the DL per QCI” as an example, the definition of the “Packet Delay in the UL per DRB” measurement is given below. The time period T used for the measurement can be configurable. 
Protocol Layer: MAC, RLC, PDCP
	Definition
	Packet Delay in the UL per DRB. For arrival of packets the reference point is PDCP upper SAP. For successful reception the reference point is MAC lower SAP. The measurement is done separately per DRB.

Detailed Definition:
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explanations can be found in the table below.


Table 1
	
[image: image2.wmf])

,

(

drb

T

M


	Packet Delay in the UL per DRB, averaged during time period 
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. Unit: Integer ms.
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	The point in time when PDCP SDU 
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 arrives. 
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	The point in time when the last piece of PDCP SDU i was received by the eNB according to received HARQ feedback information. 
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	A PDCP SDU that arrives at the PDCP upper SAP during time period 
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. PDCP SDU for which HARQ acknowledgement is not received for all parts shall not be included in the calculation. 
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	Total number of PDCP SDUs 
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	Time Period during which the measurement is performed


Proposal 2: To agree the “Packet Delay in the UL per DRB” defined in this contribution.
Regarding the reporting procedures, we could have the following options:
· Option 1: immediate reporting based on threshold
· Option 2: periodic reporting

· Option 3: logging
For Option 1, the network configures a threshold for a UE. Once the latency exceeds the threshold, the UE triggers the reporting to the network.
For Option 2, the network configures a period for the measurement reporting. At the end of each period, the UE triggers the reporting of the latest measurement result to the network.

For Option 3, the network configures the logged MDT for the RRC_CONNECTED UE. The UE logs the measurement at each logging interval. The procedure of the legacy logged MDT for RRC_CONNECTED UE can be reused.
We think that all these options are feasible for the reporting of “Packet Delay in the UL per DRB”, and each has different use cases.
Proposal 3: RAN2 is kindly requested to discuss the reporting schemes for the “Packet Delay in the UL per DRB”.
2.2 Packet Loss
2.2.1 DL
According the RAN2#89bis meeting agreements, “Downlink data loss measurement can be collected without specification impact to L2 (re-use existing L2 measurements)”. However, same as the “Packet Delay in the DL per QCI”, the “Packet Discard Rate in the DL per QCI” and the “Packet Uu Loss Rate in the DL per QCI” are defined as per QCI, and cannot provide specific per UE measurement result. From our understanding, each UE will have specific radio resource configuration which leads to different packet loss rate over the Uu, such as different RLC UM configuration(s). If the measurement is performed as per QCI for all UEs, the specific packet loss problem of a UE cannot be observed. Then the “Packet Discard Rate in the DL per QCI” and the “Packet Uu Loss Rate in the DL per QCI” in 36.314 should be clarified that the measurements can also be performed per QCI per UE.
Proposal 4: To clarify that “Packet Discard Rate in the DL per QCI” and “Packet Uu Loss Rate in the DL per QCI” in 36.314 can be performed per QCI per UE. 

2.2.2 UL
According to the definition of “Packet Loss Rate in the UL per QCI” in 36.314, the measurement is performed to count the number of missing UL PDCP sequence numbers. However according to 36.323 [3], “when the discardTimer expires for a PDCP SDU, the UE shall discard the PDCP SDU along with the corresponding PDCP PDU”. This means that a discarded PDCP SDU may or may not have a sequence number. Then the network cannot observe the packet loss due to the discardTimer expiry. One possible solution would be to mandate the UE to assign a sequence number for the discarded PDCP SDU while the network is performing the measurement. Here we consider that the UE behavior of assigning a sequence number for a discarded PDCP SDU shall only be performed for the MDT UE which supports this function. And the UE shall only apply such behavior when the network requires the UE to do so.
Proposal 5: While the UE receives a valid configuration which indicates the measurement of the “Packet Loss Rate in the UL per QCI” at the eNB, the UE shall assign a sequence number for each discarded PDCP SDU and PDU due to the discardTimer expiry.
Regarding the detailed design of the configuration indicating the UE of the measurement of the “Packet Loss Rate in the UL per QCI” at the eNB, we think that there are a few possible solutions which can be discussed further. For example, the network can configure a time period per DRB during which the UE shall assign sequence number for each discarded PDCP PDU and SDU.
On the other hand, as the “Packet Loss Rate in the UL per QCI” in 36.314 is also defined as per QCI, we think that the measurement should also be clarified as per QCI per UE.

Proposal 6: To clarify that “Packet Loss Rate in the UL per QCI” in 36.314 can be performed per QCI per UE. 

3 Conclusion
According to the analysis given in section 2, we have the following Observations and Proposals:
Proposal 1: To reuse the 36.314 “Packet Delay in the DL per QCI” as the DL latency metric and clarify that the layer-2 measurement can be performed per QCI per UE. 

Proposal 2: To agree the “Packet Delay in the UL per DRB” defined in this contribution.

Proposal 3: RAN2 is kindly requested to discuss the reporting schemes for the “Packet Delay in the UL per DRB”.
Proposal 4: To clarify that “Packet Discard Rate in the DL per QCI” and “Packet Uu Loss Rate in the DL per QCI” in 36.314 can be performed per QCI per UE. 

Proposal 5: While the UE receives a valid configuration which indicates the measurement of the “Packet Loss Rate in the UL per QCI” at the eNB, the UE shall assign a sequence number for each discarded PDCP SDU and PDU due to the discardTimer expiry.

Proposal 6: To clarify that “Packet Loss Rate in the UL per QCI” in 36.314 can be performed per QCI per UE. 
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