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1. Introduction

In last RAN3 meeting, some agreements on MDT management for disaggregated gNB scenario are reached as below:

UE Context Request and Trace Start on F1, Bearer context Setup and Trace Start on E1 are used for signaling based MDT activation. 

The EM of each node may send the MDT activation to CU-CP, DU, and CU-UP directly. If a gNB-CU receives a management based MDT activation, it may propagate the MDT configuration to DU and/or CU-UP over F1 and E1 if needed.

The EM of each node may send the MDT deactivation to CU-CP, DU, and CU-UP directly. If a gNB-CU receives a management based MDT deactivation, it may propagate the management based MDT deactivation to DU and/or gNB-CU-UP if needed.

In non-split RAN architecture, the NG-RAN node reports the MDT data to TCE. 

In split RAN architecture, the MDT data is reported to TCE by each node directly; it is FFS whether the gNB-CU-CP may combine MDT data received by other nodes to report to TCE.

The above agreement on MDT activation focuses on management based MDT while there is no discussion on signally based MDT activation. This contribution tries to analyse how to support signalling based MDT configuration for CU/DU split and CP/UP separation scenario. 
2. Discussion
During SI phase, the conclusion on signalling based MDT configuration for split RAN scenario is as follows:
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AMF sends MDT measurement request to the CU-CP. The CU-CP may further decide which DU or which CU-UP to perform the MDT measurement. For some measurement, the CU-CP may need to split the measurement into different measurements performed in different nodes. As to which measurement is implemented by CP,UP or DU, one by one analysis is made as follows:
1) DL signal quantities measurement results for the serving cell and for intra-frequency/Inter-frequency/inter-RAT neighbor cells (logged MDT and immediate MDT)

This measurement should be configured to UE via RRC message and therefore could be completely done by CU-CP, no needs to be configured to DU or CU-UP.
2)PHR (immediate MDT)
Since Power Headroom is reported to MAC, this measurement configuration should be sent to DU
3)Received Interference Power measurement (immediate MDT)
   This is a cell measurement. One sample is logged each measurement collection period, where one sample corresponds to a measurement period. Obviously, it should be done in DU
4)Data Volume measurement separately for DL and UL (immediate MDT)
In Rel-15, it is already supported to report the data volume via CU-UP, so it is natural that this measurement should be configured to CU-UP.

5)Scheduled IP Throughput for MDT measurement separately for DL and UL (immediate MDT)
This measurement is obtained according to the following formula based on the “ThpVolUl” and “ThpTimeUl” defined below. 
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	ThpTimeUl
	The time to transmit a data burst excluding the data transmitted in the slot when the buffer is emptied. A sample of "ThpTimeUl" for each time the UL buffer for one DataRadioBearer (DRB) is emptied.
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	The point in time when the data up until the second last piece of data in data burst has been successfully received for a particular DRB 
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	The point in time when transmission is started for the first data in data burst for a particular DRB.
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	The RLC level volume of a data burst, excluding the data transmitted in the slot when the buffer is emptied. A sample for ThpVolUl is the data volume counted on RLC SDU level in kbits received in UL for one DRB during a sample of ThpTimeUl, (It shall exclude the volume of the last piece of data emptying the buffer).


According to the definition of Scheduled IP throughput, all the related information could be recorded by DU, so this measurement should be configured to DU
6)Packet Delay measurement separately for DL and UL (immediate MDT)
For Downlink, the packet delay includes Packet delay in CP-UP,F1-U and packet delay in DU, so, the measurement should be configured to CU-UP and DU.
For Uplink, according to 37.816, the packet delay include HARQ (re)transmission delay, RLC delay, F1 delay* and PDCP re-ordering delay in gNB and PDCP queuing delay in the UE. The HARQ (re)transmission delay and RLC delay could be done in DU, F1 delay and PDCP re-ordering delay is done by CU-UP. So, this measurement should be configured to both CU-UP, DU and UE.
7)Packet loss rate measurement separately for DL and UL (immediate MDT)
According to the solution defined in 28.552, for UL, the PDCP Packet loss rate and F1-U packet loss rate could be done by CU-UP. For DL, there is no definition on packet loss rate in 28.552.In 36.314, there is definition on Packet Uu Loss Rate in the DL which would be done in RLC layer. If LTE mechanism is followed, then the DL packet loss rate measurement should be configured to DU.
8)RSSI measurement by UE (logged MDT and immediate MDT, for WLAN/Bluetooth measurement)

9)RTT measurement by UE (logged MDT and immediate MDT, for WLAN measurement)
For M8-M9, obviously, it should be configured to UE via RRC message.
Table 1 provides the summary of the involved nodes for each measurement
                                                          Table 1 Involved nodes for each measurement
	
	CU-CP
	CU-UP
	DU
	UE

	M1(DL signal quantities)
	X
	
	
	X

	M2(PHR)
	X
	
	X
	

	M3(Received Interference Power measurement)
	X
	
	X
	

	M4(Data Volume)
	X
	X
	
	

	M5(Scheduled IP Throughput)
	X
	
	X
	

	M6(UL Packet Delay measurement)
	X
	X
	X
	X

	M6(DL Packet Delay measurement)
	X
	X
	X
	

	M7(UL Packet loss rate measurement)
	X
	X
	
	

	M7(DL Packet loss rate measurement)
	X
	
	X
	

	M8(RSSI measurement)
	X
	
	
	X

	M9( RTT measurement)
	X
	
	
	X


Based on discussion and table above, we have the following proposals
Proposal1: It is proposed to add M4, M6, M7(UL) in the NR MDT configuration in E1 interface

Proposal2: It is proposed to add M5, M6, M7(DL) in the NR MDT configuration in F1 interface

3. Discussion
Based on the discussions above, we have the following proposals:

Proposal 1: It is proposed to add M4, M6, M7(UL) in the NR MDT configuration in E1 interface

Proposal 2: It is proposed to add M5, M6, M7(DL) in the NR MDT configuration in F1 interface
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