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1	Introduction
In RAN2 #105[1], the MDT modes of immediate MDT and logged MDT have been agreed to be introduced to NR, and almost follow the definitions in LTE. Differently, for the INACTIVE mode which is started to be defined in NR, some agreements have been achieved:
	Agreements of NR MDT
1. Logged MDT should also be supported for RRC_INACTIVE and RRC_IDLE.
2. The procedures of LTE MDT are the baseline of NR MDT.
3. Apply the Logged MDT configuration, logged measurements and reporting procedures to RRC_INACTIVE state.


[bookmark: _Hlk513657944]However, it has not been yet investigated what information the UE shall report. Therefore，further information is required. Hence in this paper, we mainly focus on the new aspects of MDT based on User differentiation.
2	Background
[bookmark: _Ref178064866]2.1 Immediate MDT 
The network can collect data with/without the UE involvement in RRC_CONNECTED. For example, the UE can report measurements to the RAN via periodical or event-triggered ways.
Table 1 The measurement logging for Immediate MDT
	MDT mode
	RRC states
	Measurement quantities

	Immediate MDT
	RRC_CONNECTED
	M1: RSRP and RSRQ measurement by UE.
M2: Power Headroom measurement by UE.
M3: Received Interference Power measurement by eNB.
M4: Data Volume measurement separately for DL and UL, per QCI per UE, by eNB.
M5: Scheduled IP Throughput for MDT measurement separately for DL and UL, per RAB per UE and per UE for the DL, per UE for the UL, by eNB.
M6: Packet Delay measurement, separately for DL and UL, per QCI per UE, see UL PDCP Delay, by the UE, and Packet Delay in the DL per QCI, by the eNB.
M7: Packet Loss rate measurement, separately for DL and UL per QCI per UE, by the eNB.
M8: RSSI measurement by UE.
M9: RTT measurement by UE.


In addition, a new measurement[2] was added to the Immediate MDT in RAN2 #105[1].
	Agreements:
1. For Immediate MDT, the measurement quantities should consider both cell-level RSRP/RSRQ/SINR and BRSRP/BRSRQ/BSINR. The details about BRSRP/BRSRQ/BSINR for the serving cell and neighbour cells can be further studied.



2.2 Logged MDT 
The network sends logged measurement configuration to the UE in connected mode, and then the UE collects measurements in RRC_IDLE/INACTIVE. Upon UE restarting the RRC connection, the UE firstly sends available indicator(s) to the network, and then the network can command the UE to send the measurements.
Table 2 The measurement logging for Logged MDT
	MDT mode
	RRC states
	Measurement quantities

	Logged MDT
	RRC_IDLE/
RRC_INACTIVE
	RSRP and RSRQ of the serving cell and available UE measurements for intra-frequency/inter-frequency/inter-RAT, time stamp and detailed location information if available.


In LTE, for Logged MDT, UE receives the MDT configurations including logginginterval and loggingduration in the RRC message, i.e., LoggedMeasurementConfiguration, from the network. A timer (T330) is started at the UE upon receiving the configurations and set to loggingduration (10 min – 120 min). The UE shall perform periodical MDT logging with the interval set to logginginterval (1.28 s – 61.44 s) when the UE is in RRC_IDLE/RRC_INACTIVE. An example of the MDT logging is shown in the figure below. 
[image: ]
Figure 1. Example of Logged MDT procedure
2.3 5G application scenarios
This subsection briefly introduces the three usage scenarios defined by ITU-R IMT[3] for 2020 and beyond is envisaged to expand and support diverse families of usage scenarios and applications that will continue beyond the current IMT. Furthermore, a broad variety of capabilities would be tightly coupled with these intended different usage scenarios and applications for IMT for 2020 and beyond. The families of usage scenarios for IMT for 2020 and beyond include:
· eMBB (enhanced Mobile BroadBand)
· mMTC (massive Machine Type Communications)
· URLLC (Ultra-Reliable and Low Latency Communications)
eMBB refers to the further improvement of user experience and other performance on the basis of the existing mobile broadband service scenarios. Its typical applications include ultra-high definition video, virtual reality, cloud work, and augmented reality and so on. The potential requirements for eMBB are studied in TR 22.863[4], such as: higher data rates, higher density, deployment and coverage, higher user mobility, devices with large data rates, etc. This study focuses on identifying key scenarios from which eMBB data rate requirements can be derived. KPI of eMBB are described in TR 22.863[4] and TR 38.913[5] in 3GPP:
· For low-speed mobile users, the user experience rate should be on the order of 1 Gbit/s;
· For high-speed mobile users, it is required to support a mobile speed of 1000 km/h;
· For high-speed mobile or poor signal-noise ratio scenarios, the user experience rate must be at least 100 Mbit/s.
· The service density is up to the order of Tbit/s/km2;
Typical applications of mMTC include IoT, Smart City, Smart Home, Wearable Equipment, etc. This kind of application scenario requires high connection density, but also presents industry diversity and differentiation. In TR 22.891[6], NGMN mentions an active connection density of 200,000 /km2. 5G-PPP mentions a device density of 1 M/km2. 
Typical applications for URLLC include industrial control, UAV control, intelligent driving control, etc. In TR22.862[7], the objective is to develop use cases and identify potential service and operational requirements to enable 3GPP network operators to support Critical Communications. These scenarios focus on services that are extremely sensitive to latency. "higher reliability, higher availability and lower latency" is characterized by high system requirements for reliability, availability, and latency. KPI are described in TRGPP.22[7] and TR38.913[6] in 3GPP:
· Low latency < 1 ms;
· Ultra reliable is at least lower than the packet error rate <10-5;
· For high-speed moving scenarios such as UAV control, it is necessary to ensure that uplink transmission rate of 20 Mbit/s can be provided when the flight speed is 300 km/h. 
5G applications are very extensive, there will be different requirements on functionality such as network rate, security, mobility, latency, reliability，etc. Unlike previous 3GPP systems that attempted to provide a 'one size fits all' system, the 5G system is expected to be able to simultaneously provide optimized support for different configurations through various means, One of the key means is network slicing. The network slicing divides the operators’ physical network into multiple virtual networks which responds flexibly to different network application scenarios according to different service requirements. Therefore, the network can be sliced according to the application and service type, and one slicing type can correspond to an application and service type.
3	Discussion
[bookmark: _Toc509497794]The application and service types of 5G are very extensive. Network can be sliced according to applications and service types. A slicing type can correspond to an application and service type. The requirements under different slicing types (application and business type) are different. Such as:
· Slicing type (application and service type) with high mobility and high network rate, such as: for high-speed mobile users, it is required to support a mobile maximum speed of 1000 km/h; for high-speed mobile or poor signal-noise ratio scenarios, the user experience rate should reach at least 100 Mbit/s;
· Slicing type (application and service type) such as smart homes, the UE may need to adapt different working environments, such as: high/ low temperature, vibration, high-speed rotation.
· Slicing type (application and service type) that requires UE to be low-cost and low-power, such as application scenarios in smart cities (e.g. hydropower meter reading), it is required to reduce the cost and power consumption of the UE as much as possible.
· Slicing type (application and service type) that is more sensitive to latency, such as: the virtual reality experience requires the latency less than ten milliseconds; the manufacturing latency for automobile production and industrial equipment is required to be 10 microsecond magnitude, and the availability requirement is close to 100%. 
Therefore, different slicing types (application and service type) have different requirements for MDT configuration and UE measurements, such as:
· Slicing type (application and service type) with high mobility and network speed, such as high-speed mobility or poor signal-noise ratio scenarios, we can shorten the logging period of MDT in order to collect more measurements. In this case, NR MDT needs some additional location measurements (such as slice related information, altitude, Sensor information, etc).
· Slicing type (application and service type) such as smart homes, although it is insensitive to delay requirements, UE may need to collect sensor information such as temperature, vibration and so on.
· Slicing type (application and service type) that requires UE to be low-cost and low-power, the power consumption of UE can be reduced by decreasing the frequency of MDT measurement and reporting configuration and reducing UE measurement quantities.
· Slicing type (application and service type) that is more sensitive to latency, it is necessary to accurately calculate the transmission latency, and additional UE measurements (such as SSB-related information, beam-related measurements) are needed in this case.
Observation The requirements for UE change with different slicing types (application and service type), so does the MDT configuration and the UE measurements.
MDT measurements and reporting have impact on UE, such as:
1) UE power consumption: to reduce UE power consumption, UE should not be required to perform extra measurements.
2) UE memory impact: UE has to spare enough memory to store MDT data. Even if MDT measurement and reporting configuration are not frequent, UE has to be designed with extra storage that can store measurement logs.
Slicing types (application and service type) which require UE to collect fewer measurements can effectively lower the UE power consumption and UE memory occupancy. In contrast, slicing types (application and service type) which require more UE measurements as feedback information can better evaluate the performance of the network and make further efforts for network optimization. Therefore, we think it is significant to determine the MDT configuration and the UE measurements according to different slicing types (application and service types).
Proposal 1 Determine the MDT configuration (e.g. the logging period, logging duration) on the basis of different slicing type (application and service type).
Proposal 2 Determine the UE measurements on the basis of different slicing type (application and service type).
How to divide slicing type (application and service type) and what UE measurements are needed for different slicing type (application and service type) can to be further studied.
[bookmark: _GoBack]If UE request multiple slicing type, how to determine the MDT configuration and how to determine the UE measurement should also be further studied.
Conclusion
In the previous sections we made the following observations: 
Observation The requirements for UE changes with different slicing types (application and service type), so does the MDT configuration and the UE measurements.
Based on the discussion in the previous sections we propose the following:
Proposal 1 Determine the MDT configuration (e.g. the logging period, logging duration) on the basis of different slicing types (application and service type).
Proposal 2 Determine the UE measurements on the basis of different slicing types (application and service type).
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