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1. Introduction
In RAN#53 meeting “Enhancement of Minimization of Drive Tests for E-UTRAN and UTRAN” is approved as a new Release11 work item [1]. One important use case in this WI is QoS verification. In this document, we would like to analysis the possible collecting and reporting mechanism for QoS verification based on existing MDT architecture. 
2. Discussion
2.1. Existing MDT Mechanism
There are two collecting and reporting mechanism in R10 MDT measurements:
1) Immediate MDT. 
In this mode, UEs perform MDT measurements in RRC Connected mode and report measurements to the network at the time of reporting condition. For Immediate MDT in R10, the configuration and the report are based on the existing RRC measurement procedures with some extensions for location information. It has a little impact on R8/R9 specification. Furthermore, considering that UEs also need to report the RRM measurement results continuously for mobility, the overhead introduced by Immediate MDT in radio interface is acceptable. Therefore, compared with the advantage of Immediate MDT, Logged MDT in connected mode is not supported in R10.
2) Logged MDT in idle mode. 
The UE stores the available measurement results in IDLE mode, CELL_PCH and URA_PCH states for logged MDT when configured conditions are satisfied. If the memory for MDT is not empty, the UE could indicate the availability of Logged MDT results to network at RRC connection establishment, E-UTRAN handover, re-establishment, UTRAN SRNC relocation, CELL UPDATE and URA UPDATE procedures. Based on the indication, the network decides whether and when to retrieve the logged results. This mechanism realizes results collected in idle mode and saves the overhead of radio interface.
2.2. Possible Mechanism for QoS Verification
An EPS bearer is the level of granularity for bearer level QoS control in the EPC/E-UTRAN. Each EPS bearer is associated with a QCI (QoS Class Identifier) and an ARP (Allocation and Retention Priority). A QCI is a scalar that is used as a reference to access node-specific parameters that control bearer level packet forwarding treatment (e.g. scheduling weights, admission thresholds, queue management thresholds, link layer protocol configuration, etc.), and that have been pre-configured by the operator owning the access node (e.g. eNodeB) [2]. Therefore, we can collect per QCI measurements to verify QoS. Furthermore, an EPS bearer represents as a DRB on radio interface. In AS layer, UE is only aware of DRB id of an EPS bearer, not the QCI of the EPS bearer. Although different DRBs may belong to the same QCI, we may also collect per DRB measurements to verify QoS if we can obtain the QCI of each DRB. Whatever QoS verification is based on per QCI or per DRB of UE measurements, the object of QoS verification is data channel which only exists in UE connected mode. 
Proposal 1: QoS related measurements are performed in RRC_CONNECTED mode.

Although QoS related parameters are collected mainly in Layer 2, these measurements need to be correlated with other information, e.g. location information, link adaptation information, etc. It is more appropriate for RRC Layer to correlate all the information together and report results to the network. Considering the existing mechanism and the feature of collecting measurements in connected mode, two possible collecting and reporting methods for QoS verification may be considered:
Option 1: Immediate MDT
Apply the same rules as R10 Immediate MDT. Reuse the existing RRC measurement configuration and report mechanism with some extensions for QoS verification. For example, to fulfill a QoS benchmarking geographical map, periodical Immediate MDT can be reused. In order to collect related measurements, QCI or DRB needs to be extended as measurement objects with configured periodical reporting. Upon receiving the configuration, UEs perform measurement on the corresponding DRB(s) and periodically report measurements to the network. Some extensions of measurement results, e.g. throughput, may also be needed.
Pros: Small extension on existing mechanism.
Cons: For periodical reporting, power consumption of UEs and overhead of radio interface resource are increased.

Option 2: Logged MDT in connected mode
UEs store each measurement results in connected state and report all the results to the network later. This method can reduce the amount of reporting. Due to performing the measurement in connected mode, reusing the mechanism of Logged MDT in idle mode may be not feasible. As mentioned above, UEs indicate the availability of idle mode Logged MDT results when connecting to the network. It depends on the network demand when to retrieve the logged results. If the mechanism is reused for Logged MDT in connected mode, UEs which connect to the network for a long time without handover may have no opportunity to send the available indication. Then the logged results would be discarded. Furthermore, UEs continuously collect the logged results in connected mode. If the network doesn’t retrieve logged results in time, the UE memory reserved for it would be frequently exceeded. Therefore it is necessary to consider further that how UEs can report logged results in time.
Pros: Reduce the amount of reporting.

Cons: The impact on existing mechanisms needs to be considered further.
Proposal 2: RAN2 is kindly suggested considering the impact of Immediate MDT and Logged MDT in connected mode for QoS verification measurements.

3. Conclusion
In this contribution, we discuss the possible collecting and reporting mode for QoS verification with existing mechanism. We suggest:
Proposal 1: QoS related measurements are performed in RRC_CONNECTED mode.
Proposal 2: RAN2 is kindly suggested considering the impact of Immediate MDT and Logged MDT in connected mode for QoS verification measurements.
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