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1
Introduction
At RAN#84, a new WI SON and MDT for NR was approved [1]. One objective is about MDT definition.
In TR 37.816 v1.0.0 [2], MDT measurements have been defined but there are not specific definitions. In this paper, we mainly discuss RAN2 impacts due to these measurements.
2
Discussion
In TR 37.816 v1.0.0 [2], the following measurements are captured:
The following measurements shall be supported for MDT performance
⁻
DL signal quantities measurement results for the serving cell and for intra-frequency/Inter-frequency/inter-RAT neighbour cells (logged MDT and immediate MDT)

⁻
PHR (immediate MDT)

⁻
Received Interference Power measurement (immediate MDT)

⁻
Data Volume measurement separately for DL and UL (immediate MDT)

⁻
Scheduled IP Throughput for MDT measurement separately for DL and UL (immediate MDT)

⁻
Packet Delay measurement separately for DL and UL (immediate MDT)

⁻
Packet loss rate measurement separately for DL and UL (immediate MDT)
⁻
RSSI measurement by UE (logged MDT and immediate MDT, for WLAN/Bluetooth measurement)

⁻
RTT measurement by UE (logged MDT and immediate MDT, for WLAN measurement)

We discuss the these measurements one by one and try to identify what are the differences between LTE and NR.

1. DL signal quantities measurement (logged MDT and immediate MDT)
The analysis is as below:
	LTE
	NR

	In TS 37.320, this measurement refers to M1 (shown as below):
-
M1: RSRP and RSRQ measurement by UE, see TS 36.214 [9].
For logged MDT, how to configure and collect the measurements are defined in TS 36.331. For example, 

measResultServCell-r10



SEQUENCE {



rsrpResult-r10





RSRP-Range,



rsrqResult-r10





RSRQ-Range


},

For immedaite MDT, legacy LTE measurements are efficient.
	For logged MDT:
- DL signal quantities measurement can follow NR Rel-15 design for intra-frequency/inter-frequency cells

- DL signal quantities measurement should follow relevant RATs for inter-RAT neighbour cells

For immediate MDT, NR Rel-15 measurements are efficient. In addition, there are the following agreements in TR 37.816:
For Immediate MDT, the measurement quantities should consider both cell-level RSRP/RSRQ/SINR and BRSRP/BRSRQ/BSINR.

So these measurements could be considered.


Proposal 1: For DL signal quantities measurement, it is proposed:
· For logged MDT:

· DL signal quantities measurement can follow NR Rel-15 design for intra-frequency/inter-frequency cells

· DL signal quantities measurement should follow relevant RATs for inter-RAT neighbour cells

· For immediate MDT, NR Rel-15 measurements are efficient, i.e. cell-level RSRP/RSRQ/SINR and BRSRP/BRSRQ/BSINR.
2. PHR (immediate MDT)
The analysis is as below:
	LTE
	NR

	In TS 37.320, this measurement refers to M2 (shown as below):

-
M2: Power Headroom measurement by UE, see TS 36.213 [11].

In LTE, Reception of PHR (Power Headroom Report) is accroding to existing RRM configuration, and PHR is carried by MAC signalling, i.e. see TS 36.321.
In addition, the definition of PHR has been captured in section 5.1.1.2
Power headroom in TS 36.213 and there are also some definitions in RAN4 specs.
	In current TS 38.321, PHR reporting has been specified, and we think reception of PHR is also according to existing NR RRM configuration.
In general, gNB can already get PHR and then it could forward such measurements to OAM due to immediate MDT.


Observation 1: For PHR, gNB can already get PHR based on Rel-15 specs.
3. Received Interference Power measurement (immediate MDT)
The analysis is as below:
	LTE
	NR

	In TS 37.320, this measurement refers to M3 (shown as below):
-
M3: Received Interference Power measurement by eNB, see TS 36.214 [9]. This is a cell measurement. One sample is logged each measurement collection period, where one sample corresponds to a measurement period as specified in TS 36.133 [3].

In section 5.2.2 in TS 36.214, the measurement Received Interference Power has been defined.


	For NR, physical layer measurements are beeing defined in TS 38.215.
However, there is no Received Interference Power measurement defined in the NR spec.
On one hand, it seems reasonable to introduce the measurement in TS 38.215 and LTE definition of the measurement can be referenced. On the other hand, since it should be left to RAN1 on the details, some co-ordinations between RAN1 and RAN2 on the measurement may be needed.



Proposal 2: For received Interference Power measurement, it is proposed RAN2 to discuss how to define it as it has not been defined in TS 38.215. One option is that RAN2 can co-ordinate with RAN1 on the feasibility of the measurement.
4. Some measurements that may be related to L2 measurements
For the following measurements, we think it may have some relations with L2 measurements:
⁻
Data Volume measurement separately for DL and UL (immediate MDT)

⁻
Scheduled IP Throughput for MDT measurement separately for DL and UL (immediate MDT)

⁻
Packet Delay measurement separately for DL and UL (immediate MDT)

⁻
Packet loss rate measurement separately for DL and UL (immediate MDT)
In TR 37.816 v1.0.0, there are also the following agreements. We see that the above 4 MDT related mesurements have been fully covered by the following agreements, so it is observed that these MDT related measurements can directly refer to SA5 defined measurements.
For the following measurements, SA5 defined measurements are to be used instead of measurements defined in TS 36.314:
-
4.1.1 PRB usage 

-
4.1.4 Packet Delay 

-
4.1.5 Data loss 

-
4.1.6 Scheduled IP Throughput

-
4.1.7 Scheduled IP Throughput for MDT

-
4.1.8 Data Volume

-
4.1.11 Distribution of scheduled IP throughput

Observation 2: SA5 defined measurements are to be used for the following measurements:
⁻
Data Volume measurement separately for DL and UL (immediate MDT)

⁻
Scheduled IP Throughput for MDT measurement separately for DL and UL (immediate MDT)

⁻
Packet Delay measurement separately for DL and UL (immediate MDT)

⁻
Packet loss rate measurement separately for DL and UL (immediate MDT)
5. WLAN/Bluetooth measurements (logged MDT and immediate MDT)
For the following measurements, our analysis is shown in the following table:
⁻
RSSI measurement by UE (logged MDT and immediate MDT, for WLAN/Bluetooth measurement)

⁻
RTT measurement by UE (logged MDT and immediate MDT, for WLAN measurement)
	LTE
	NR

	In TS 37.320, the two measurements refer to M8 and M9 (shown as below):
-
M8: RSSI measurement by UE, see 3GPP TS 36.331 [5].

-
M9: RTT measurement by UE, see 3GPP TS 36.331 [5].
To be more specific, we list the definitions from TS 36.331:
WLAN-RSSI-Range

The IE WLAN-RSSI-Range specifies the value range used in WLAN RSSI measurements and thresholds. Integer value for WLAN RSSI measurements is according to mapping table in TS 36.133 [16]. Value 0 corresponds to -infinity, value 1 to -100dBm, value 2 to -99dBm, and so on (i.e. in steps of 1dBm) until value 140, which corresponds to 39dBm, while value 141 corresponds to +infinity.

WLAN-RTT
Basically TS 36.355 is referenced.
rssi-BT
This field provides the beacon received signal strength indicator (RSSI) in dBm as defined in TS 36.355 [54].

	In current TS 38.331, there are no definitions on WLAN/Bluetooth RSSI and WLAN RTT measurements, so it may need more discussions on them.
In general, we think the WLAN/Bluetooth measurements can rely on the RAN2 progress on relevant features, i.e. after RAN2 agree on stage-3 details on WLAN/Bluetooth reporting and measurements, we could eaily capture these measurements into stage-2 spec.


Observation 3: For WLAN/Bluetooth measurements, it depends on RAN2 progress on relevant features.
3
Conclusions
In this paper, based on TR 37.816, we provide technical analysis on MDT measurements. Firslty, we have the following observations:
Observation 1: For PHR, gNB can already get PHR based on Rel-15 specs.
Observation 2: SA5 defined measurements are to be used for the following measurements:

⁻
Data Volume measurement separately for DL and UL (immediate MDT)

⁻
Scheduled IP Throughput for MDT measurement separately for DL and UL (immediate MDT)

⁻
Packet Delay measurement separately for DL and UL (immediate MDT)

⁻
Packet loss rate measurement separately for DL and UL (immediate MDT)
Observation 3: For WLAN/Bluetooth measurements, it depends on RAN2 progress on relevant features.
Secondly, we have the following proposals. Basically we think RAN2 may need more discussions on some measurements:

Proposal 1: For DL signal quantities measurement, it is proposed:

· For logged MDT:

· DL signal quantities measurement can follow NR Rel-15 design for intra-frequency/inter-frequency cells

· DL signal quantities measurement should follow relevant RATs for inter-RAT neighbour cells

· For immediate MDT, NR Rel-15 measurements are efficient, i.e. cell-level RSRP/RSRQ/SINR and BRSRP/BRSRQ/BSINR.
Proposal 2: For received Interference Power measurement, it is proposed RAN2 to discuss how to define it as it has not been defined in TS 38.215. One option is that RAN2 can co-ordinate with RAN1 on the feasibility of the measurement.
4
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