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Discussion 
1 Introduction

User QoS assessment is one of main use case for REL-11 MDT. The general understanding is that existing L2 ENB measurement can be utilized for it. However as indicated by companies [1][2][3], there are some areas that the current solutions do not cover. This contribution discusses whether new UE measurement is required for such uncovered ones. 
2 Discussion
As indicated in [4], one requirement from the operators is clarified as to collect QoS measurements for a specific UE or for a group of UEs together with location information. QoS measurement includes achieved throughput, CSI, user plane latency, packet loss rate etc. 
RAN2’s common understanding seems that existing ENB L2 measurement can be and should be reused for QoS measurement. Table 1 shows the mapping between QoS measurement and ENB L2 measurement

<Table 1>

	QoS measurement
	ENB L2 measurement

	DL achieved throughput
	Scheduled IP Throughput in DL

	UL achieved throughput
	Scheduled IP Throughput in UL

	Channel Status
	CSI

	DL user plane latency
	Packet Delay in the DL per QCI

	UL user plane latency
	N/A

	DL packet loss rate
	Packet Discard Rate in the DL per QCI, Packet Uu Loss Rate in the DL per QCI

	UL packet loss rate
	Packet Loss Rate in the UL per QCI


As shown above, most of QoS measurements can be realized by the existing ENB L2 measurement. Two exceptions are UL user plane latency and UL packet loss rate that are discussed further below.

UL user plane latency

Packet delay in the DL per QCI is defined as the average delay of a E-RAB between the point of time when PDCP SDU i arrives at PDCP and the point of time when the last piece of the PDCP SDU i is ACKed in HARQ level. 
In the uplink, the delay could be defined in the same way. One difference is that uplink packet delay cannot be measured by ENB in direct manner, because the point of time when PDCP SDU i arrives at PDCP is unknown to it. However, there would be a detour that ENB estimates the uplink packet delay. For example, ENB can estimate it by checking when the BSR for a packet is received and when the packet itself is received. 
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It is of course underestimated because SR delay is not taken into account. Another concern would be that packet delay of lower priority data may not be estimated because of screen effect (e.g. lower priority data arrival does not trigger BSR due to existing higher priority data). However, we believe ENB estimation is still a valid option.

· SR delay is relatively stable, which is the function of D-SR periodicity and UL HARQ operating point. Hence ENB would be able to estimate the SR delay to some extent.
· Screen effect is generally temporal. In fact, mostly only one logical channel would be actively utilized at a given point of time. Moreover the UL latency affected by screen effect can be easily filtered out.
It is true that more accurate result would be achieved if UE performs the measurement instead of ENB’s estimating the delay. However having new UE measurement should be the last resort that is considered only if ENB estimation is turned out to not provide due accuracy.

Proposal 1: UL user plane latency QoS measurement is based on ENB estimation. No further standardization is required.
 UL packet loss rate
There are two components in packet loss; the one discarded before Uu transmission and the one discarded at Uu transmission. For downlink both are measured by ENB. For uplink it is difficult for ENB to measure the former because uplink packet discarding is invisible in ENB perspective. Uplink packet loss is currently measured based on PDCP SN hence mainly concerning packet loss rate at Uu. As seen in table 2, there is no ENB L2 measurement concerning packet loss before Uu transmission. ENB cannot measure the discarded packets whose PDCP SNs are not allocated yet. If PDCP SDU is kept without PDCP SN until PDCP discard timer expires, undetected packet loss occurs.
<Table 2>

	ENB L2 measurements related to packet loss rate
	Note

	Packet Discard Rate in the DL per QCI 
	Concerning packet discard before Uu transmission 

	Packet Uu Loss Rate in the DL per QCI
	Concerning packet loss during Uu transmission

	Packet Loss Rate in the UL per QCI
	Concerning packet loss during Uu transmission


When PDCP SN is allocated is UE implementation. The only requirement seems that a PDCP SN is allocated to a PDCP SDU before it is processed to a PDCP PDU. Thus in theory PDCP SDU can be kept without PDCP SN for very long time. However there seems no reason not to allocate PDCP SN until discardTimer expires. The value range of discardTimer is [50 ms, 100 ms, 150 ms, 300 ms, 500 ms, 750 ms, 1500 ms, infinity]. Except services like VoIP or video telephony, discardTimer would be set to relatively long value. Considering above, not being able to measure packet loss before Uu transmission seems not a big problem because it happen only when following three events occur simultaneously 

· discardTimer is set to short value 

· PDCP SDU is left without PDCP SN until it is processed for transmission
· Uplink resource is not sufficiently allocated until discardTimer expires
In our view, the need for new UE measurement to cover packet loss before Uu transmission is not justified.
Proposal 2: For UL packet loss rate measurement, Packet Loss Rate in the UL per QCI defined in 36.314 is used. No new UE measurement is required to measure discard rate of PDCP SDUs without PDCP SN. 
3 Conclusion
Regarding QoS measurement, following two proposals are made.
Proposal 1: UL user plane latency QoS measurement is based on ENB estimation. No further standardization is required.

Proposal 2: For UL packet loss rate measurement, Packet Loss Rate in the UL per QCI defined in 36.314 is used. No new UE measurement is required to measure discard rate of PDCP SDUs without PDCP SN. 
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