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1. Introduction
According to the objectives of the Rel-13 MDT SID [1], RAN2 needs to investigate the use cases of enhanced QoS verification and enhanced coverage optimization. In this contribution, we try to provide some of our use case analysis and some potential solutions are also provided.
2. Discussion
From RAN2 point of view, RAN2 is agnostic of specific service type, like MMTEL voice and video. Instead, RAN2 is aware of the QoS of each specific DRB, which is used to provide service-differentiated scheduling of the UL/DL packet transmission. From the network side, some layer-2 measurements based on QCI are defined in 36.314.  From the UE side, RRC gives configurations per DRB (such as the logical channel configuration), so as to fulfill the QoS requirements of the UL transmission of each DRB. Thus the following analysis is given to have a better understanding on whether the current MDT or measurements can provide sufficient optimization on the scheduling and configuration for each QCI. And the analysis is also based on the objectives of the SID [1].
2.1. Use case analysis of enhanced QoS verification
2.1.1 Delay
DL:
There is no need to define extra measurement, as “Packet Delay in the DL per QCI” has already been defined in 36.314 to help the network get the delay for each QCI. The definition is quoted below:
	36.314:

Packet Delay in the DL per QCI. This measurement refers to packet delay for DRBs. 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 QCI.


Observation 1: The measurement of DL packet delay per QCI can be realized by eNB according to current L2 measurement.

Since the measurement granularity for MDT purpose is per QCI per UE, the MDT measurement of DL packet delay per QCI per UE needs to be further specified, and the current measurement methods for per QCI can be simply modified to support per QCI per UE by eNB.
Observation 1bis: The measurement of DL packet delay per QCI per UE can be realized by eNB via simply modification based on current L2 measurement.
UL:
Based on the definition of “Packet Delay in the DL per QCI”, the reference points for the calculation of UL delay should be like the follows:
· For arrival of packets the reference point is PDCP upper SAP
· For successful reception the reference point is MAC lower SAP
However when a packet is arrived at the PDCP upper SAP, the eNB cannot know it. These may cause that the eNB provide the UL grant late, and may cause the break of the UL QoS requirement which may still unknown by the eNB.
Observation 2: To measure and report “Packet Delay in the UL per QCI per UE” can improve the UL QoS per QCI per UE.
2.1.2 Packet loss rate

DL:
There is no need to define extra measurements. According to 36.314, “Packet Discard Rate in the DL per QCI” is used to count the packets that are not transmitted over Uu and dropped due to congestion, traffic management. “Packet Uu Loss Rate in the DL per QCI” in 36.314 is used to count the DL packet lost via Uu.
UL:

There is no need to define extra measurements. “Packet Loss Rate in the UL per QCI” in 36.314 is used count the DL packet lost via Uu, based on the missing PDCP SN at the eNB side. Then “Packet Loss Rate in the UL per QCI” includes two types of packet loss: 
· Type 1 packet loss: Discarded packet due to congestion

· Type 2 packet loss: Transmission loss over Uu due to RLC UM
To obtain the Type 2 packet loss, the receiving RLC entity at the eNB could also rely on the missing RLC SN. Then both Type 1 and 2 packet loss can be observed by the eNB based on the eNB implementation.
Observation 3: The measurements for UL/DL packet loss per QCI can be realized by eNB according to current L2 measurement.

Since the measurement granularity for MDT purpose is per QCI per UE, the MDT measurement of UL/DL packet loss per QCI per UE needs to be further specified, and the current measurement methods for per QCI can be simply modified to support per QCI per UE by eNB.
Observation 3bis: The measurement of UL/DL packet loss per QCI per UE can be realized by eNB via simply modification based on current L2 measurement.
2.1.3 Hotspot

DL:
“Number of Active UEs in the DL per QCI” in 36.314 can be used by the eNB to detect the DL hotspot for a specific QCI.

UL:

“Number of Active UEs in the UL per QCI” in 36.314 can be used by the eNB to detect the UL hotspot for a specific QCI.
Observation 4: The detection of the hotspot per QCI can be realized by eNB according to current L2 measurement.

2.2. Use case analysis of enhanced coverage optimization.
2.2.1 IDC
For the immediate MDT measurements, the immediate MDT measurements could experience IDC problems. Then the UE can send InDeviceCoexIndication to the network, and the network can ease the IDC problem at the UE accordingly to assist the immediate MDT measurements.
Observation 5: The IDC problem on immediate MDT measurement can rely on the legacy IDC mechanism.

For the logged MDT measurements, the logged MDT measurements could also experience IDC problems. However as the UE is still in IDLE and the IDC issue happens randomly at the UE, it is difficult for the network to control the IDLE UE to ease the IDC issue.
Observation 6: The IDC problem on logged MDT measurement is difficult to be eased by the network, as the UE is still in IDLE.
3. Conclusion
According to the analysis given in section 2, we have the following Observations and Proposals:
Observation 1: The measurement of DL packet delay per QCI can be realized by eNB according to current L2 measurement.

Observation 1bis: The measurement of DL packet delay per QCI per UE can be realized by eNB via simply modification based on current L2 measurement.
Observation 2: To measure and report “Packet Delay in the UL per QCI per UE” can improve the UL QoS per QCI per UE.

Observation 3: The measurements for UL/DL packet loss per QCI can be realized by eNB according to current L2 measurement.

Observation 3bis: The measurement of UL/DL packet loss per QCI per UE can be realized by eNB via simply modification based on current L2 measurement.
Observation 4: The detection of the hotspot per QCI can be realized by eNB according to current L2 measurement.

Observation 5: The IDC problem on immediate MDT measurement can rely on the legacy IDC mechanism.

Observation 6: The IDC problem on logged MDT measurement is difficult to be eased by the network, as the UE is still in IDLE.
Proposal: Capture the above observations into the Rel-13 MDT TR.
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