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1. Introduction
In RAN#53 meeting, the WI “Enhancement of Minimization of Drive Tests for E-UTRAN and UTRAN” [1] is approved as a high priority work item in RAN2. In this WI, an issue is the usage of UE specific QoS measurements which is to verify performance relevant to end user perception. It is important for the early deployment of a new radio access technology, in order to check if the quality of service experienced by the end user is in line with the performance target defined in the planning strategy and more in general to test the overall performance of the technology along the subsequent deployment phases [2].
For QoS verification use case, it has been agreed in RAN2#76 that:
	Agreements
1
Will support the use case to obtain in the network information of where data traffic is transferred in different locations within a cell. 

2
MDT functionality is required to assess the QoS experience for a specific UE together with location information. The relevant QoS measurements to assess user experience are FFS. 

3
The main purpose of the QoS measurements is to reflect the impact of the RAN on the user experience. 


From the agreements above, it is observed that MDT QoS measurement focuses on the experience of the users within especially the covered location. Since there is still eNB QoS measurement defined for LTE system, to avoid complex modifications, we would like to analyze the necessary and the usability of some existing L2 measurements in [3] and estimate whether they could also be used for MDT measurement.
2. Discussion
2.1. Air Interface Loss Rate
For QoS verification use case, it has been agreed that “Existing standardized L2 measurements shall be considered as the baseline”. Besides IP throughput which already has some conclusions for MDT, UL/DL PDCP SDU air interface loss rate is another important statistic which could reflect the condition of the channel quality.
Existing air interface loss rate has some characteristics described in specification 32.425 [3]:
a) This measurement provides the fraction of IP packets (PDCP SDUs) which are lost (not successfully transmitted/received) on the air interface. Only user-plane traffic (DTCH) is considered.  The measurement is split into subcounters per E-RAB QoS level (QCI). 
b) This measurement is obtained according to the definition in 3GPP TS 36.314 [4]. Separate counters are maintained for each QCI.  In case only a subset of per QCI measurements is supported, a loss rate subcounter calculated across all QCIs will be provided first.
c) Each measurement is an integer value representing the air interface loss rate multiplied by 1E6. The number of measurements is equal to the number of QCIs plus a possible sum value identified by the .sum suffix.

For “DL/UL PDCP SDU air interface loss rate”, the calculation formulas [4] of current cell level measurements are listed in Table 1:
Table 1: Current calculation formulas of “DL/UL PDCP SDU air interface loss rate”
	General Class
	Measurement Type
	Detailed Definition

	Packet loss rate
	DL PDCP SDU air interface loss rate
	For DRBs, done separately per QCI.
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	UL PDCP SDU loss rate
	For DRBs, done separately per QCI.
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As “Packet loss rate” is an important type for QoS related measurement which could reflect the transmission quality of the air interface thus should also be considered for MDT QoS verification. For the sake of obtaining abundant qualities of channel in different areas or time slots, to tie them with location information or time information is a good way.
In addition, though the two measurement types are calculated per QCI by the eNB in the existing specification, it is not difficult to obtain the statistic per UE according to the identity (e.g. C-RNTI) of each UE.

Proposal1: “DL/UL PDCP SDU air interface loss rate” per UE per QCI should be the measurement content for MDT QoS verification.
It is observed that “DL PDCP SDU air interface loss rate” is calculated by the number of ACK and NACK, and “UL PDCP SDU loss rate” is calculated by the number of the whole PDCP SN packets and the missing ones. The measurement result calculated by PDCP SN in PDCP SAP directly reflects the loss rate of PDCP SDU, however the DL quantity by HARQ is not very accurate, because a number of PDCP SDU may have been segmented or concatenated in RLC layer but have not been reassembled or re-segmented yet when received in the reference point in MAC layer. Although it is undeniable that the measurement implemented by the eNB or by the UE may have an offset, whether the offset could be ignored in i.e. large data statistic could be discussed. If the small offset could be ignored compared to the great number of data packets, “DL PDCP SDU air interface loss rate” could still be measured in the eNB; otherwise for purpose of exactness the UE should implement this measurement and use the PDCP SN number other than the DL packets number. On the other hand, the measurement of “UL PDCP SDU loss rate” is more accurate by the eNB which needs no enhancement.

Proposal1a: RAN2 discuss whether it is necessary to measure “DL PDCP SDU air interface loss rate” in the UE which using PDCP SN.
2.2. Packet Delay and Drop Rate
Packet delay and drop rate also exist in current eNB measurement, only downlink statistics are collected. Existing packet delay and drop rate have some characteristics described in specification 32.425 [3]:

a) The two measurements provide the IP packets (PDCP SDUs) which are dropped or delay on the downlink. Only user-plane traffic (DTCH) is considered. The measurement is split into subcounters per E-RAB QoS level (QCI). 
b) A dropped packet is one whose context is removed from the eNodeB/RN without any part of it having been transmitted on the air interface. Packets discarded during handover are excluded from the count.
c) The two measurements are obtained according to the definition in 3GPP TS 36.314 [4]. Separate counters are maintained for each QCI.
d) Each measurement is an integer value representing the mean delay in ms or the drop rate multiplied by 1E6. The number of measurements is equal to the number of QCIs plus a possible sum value identified by the .sum suffix.

For “DL Packet Delay and Drop Rate”, the calculation formulas [4] of current cell level measurements are listed in Table 2:
Table 2: Current calculation formulas of “DL PDCP SDU packet delay and drop rate”
	General Class
	Measurement Type
	Detailed Definition

	Packet Delay and Drop Rate
	Average DL PDCP SDU delay
	Packet Delay:
For DRBs, done separately per QCI.
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	DL PDCP SDU drop rate
	Packet Discard Rate:
For DRBs, done separately per QCI.
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“Average DL PDCP SDU delay” has the objective of measuring L2 Packet Delay for OAM performance observability. It is calculated by HARQ ACK in eNB, from the time of PDCP SDU arrive at PDCP upper SAP till the time of received ACK by MAC lower SAP, hence it can only be calculated in the eNB side .

“DL PDCP SDU drop rate” has the objective of measuring packets that are dropped due to congestion, traffic management etc, for OAM performance observability. It is calculated inside the eNB which does not need the UE assistance such as ACK/NACK.

Though the two measurement types are calculated per QCI by the eNB in the existing specification, it is not difficult to obtain the statistic per UE according to the identity (e.g. C-RNTI) of each UE. Therefore to acquire the OAM performance observability, these two measurement types are needed for the MDT QoS verification, especially after tying with the related location information.
Proposal2: “Average DL PDCP SDU delay” and “DL PDCP SDU drop rate” per UE per QCI should be included in the MDT QoS measurement.
Since current QoS measurements are all performed in the network side, only DL measurement statistics could be collected. But to analyze all-sided schedule distribution, it is possible to configure UE to perform UL measurement to obtain the condition on uplink.
For “Average UL PDCP SDU delay” and “UL PDCP SDU drop rate” measurements which are UE specific measurement types and can not be obtained from eNB measurement, the objectives of them are to measure packets that are delayed or dropped due to congestion, traffic management etc. Reporting these quantities may reflect the quality of uplink, further to assist the eNB to improve the resource allocation and the schedule algorithm. As “Average UL PDCP SDU delay” and “UL PDCP SDU drop rate” can only be obtained by UE, the definitions for measurement types on UL could be as below if following the definitions for DL:

· “Average UL PDCP SDU delay”: In period T, the average time between the PDCP SDU is arrival in PDCP upper SAP and it is received successfully by HARQ acknowledgement in MAC lower SAP for each PDCP SDU in UE side;

· “UL PDCP SDU drop rate”: A dropped packet is one who is removed from the UE without any part of it having been transmitted on the air interface. 

Proposal2a: Add “Average UL PDCP SDU delay” and “UL PDCP SDU drop rate” to be the MDT QoS measurement contents collected by UE.
3. Conclusion
In this contribution, we discuss possible measurement types for MDT QoS verification, and the proposals are:
Proposal1: “DL/UL PDCP SDU air interface loss rate” per UE per QCI should be the measurement content for MDT QoS verification.
Proposal1a: RAN2 discuss whether it is necessary to measure “DL PDCP SDU air interface loss rate” in the UE which using PDCP SN.

Proposal2: “Average DL PDCP SDU delay” and “DL PDCP SDU drop rate” per UE per QCI should be included in the MDT QoS measurement.
Proposal2a: Add “Average UL PDCP SDU delay” and “UL PDCP SDU drop rate” to be the MDT QoS measurement contents collected by UE.
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