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1. Introduction
The MDT procedures in split RAN was discussed during RAN3#105 with the following agreement:
· 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.

 In this contribution, we will discuss some remaining issues of MDT procedures in split RAN architecture.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 immediate MDT configuration parameters
According to the agreements of RAN3 in the last meeting, when the CU-CP receives the MDT measurement configuration from AMF/OAM, the CU-CP may further decide which DU or which CU-UP to perform the MDT measurement. For some measurement (e.g. the latency measurement), the CU-CP may need to split the measurement into different measurements performed in different nodes.
TR 37.816 captures the measurements for immediate MDT agreed by RAN2. Although the definition of those MDT measurements are still FFS, a brief analysis on F1 or E1 is given below.
Table 1 Analysis on F1 or E1
	Immediate MDT measurements
	Impact on F1 or E1

	DL signal quantities measurement results (M1)
	It is measured by UE and reported to the network via RRC. Therefore there is no impact on F1 and E1 interfaces.

	PHR(M2)
	It is measured at MAC layer of UE and reported by MAC CE to the DU directly. Therefore only DU can collect this measurement. The CU-CP needs to send the measurement configuration od M2 to the DU over F1. 

	Received Interference Power measurement(M3)
	It is measured at the PHY layer in DU. Therefore only DU can collect this measurement results. The CU-CP needs to send the M3 measurement configuration to the DU over F1. In the last RAN2 meeting, RAN2 sends one LS to check the feasibility of this measurement. Therefore it depends on RAN2 decision.

	Data Volume measurement separately for DL and UL(M4)
	In LTE, It is measured at the PDCP layer in eNB. And in TS 28.552 SA5 has defined the PDCP PDU data volume and PDCP SDU data volume, both are measured by CU. Therefore the CU-CP needs to send the M4 measurement configuration to the CU-UP.

	[bookmark: OLE_LINK56]Scheduled IP Throughput for MDT measurement separately for DL and UL(M5)
	In LTE, this measurements involves the PDCP/RLC/MAC layer. And also SA5 has defined a new measurement (i.e. Scheduled IP Throughput separately for DL and UL) which only involves the RLC layer and measured at RLC layer in DU. Therefore, the M5 configuration needs to send to the DU and detailed definitions are pending to RAN2 decision.

	[bookmark: OLE_LINK57]Packet Delay measurement separately for DL and UL(M6)
	The UL delay consists of D1 and D2. D1 is the PDCP queuing delay in the UE and reported to gNB in RRC. D2 is the rest of the delay, including HARQ (re)transmission delay, RLC delay, F1 delay and PDCP re-ordering delay in Gnb, as specified in TR 37.816. There could impact on F1 and E1.
The DL delay includes average delay in DL (e.g. average delay in CU-UP, average delay on F1-U and average delay DL in gNB-DU defined in TS 28.552). 
Therefore the CU-CP needs to send this measurement configuration to the CU-UP and the DU and detailed definitions are pending to RAN2 decision.

	Packet loss rate measurement separately for DL and UL(M7)
	[bookmark: OLE_LINK53]For UL, in LTE, it involves the PDCP layer. And in TS 28.552 SA5 has defined a new measurement (i.e. UL PDCP SDU loss rate) that it is measured in CU/CU-UP. Therefore the CU-CP needs to send this measurement configuration to the CU-UP.
For DL, in LTE, it involves the PDCP/RLC/MAC layer. And in TS 28.552 SA5 has defined two new measurements (i.e. DL PDCP SDU Drop rate in gNB-CU-UP and DL Packet drop rate in gNB-DU). Detailed definitions are pending to RAN2 decision. Therefore the CU-CP may send this measurement configuration to the DU or CU-UP.

	RSSI measurement by UE for WLAN/Bluetooth measurement(M8)
	[bookmark: OLE_LINK54]It is measured by the UE. No impact on F1 and E1.

	RTT measurement by UE for WLAN measurement(M9)
	It is measured by the UE. No impact on F1 and E1.



[bookmark: OLE_LINK55]Proposal 1: The CU sends the following measurements’ configuration to DU on F1 in case of immediate MDT:
· Power Headroom (M2), 
· Received Interference Power (M3)(FFS), 
· Scheduled IP Throughput for DL and UL(M5),
· Packet Delay for UL/DL (M6),
· Packet Loss rate for UL (M7) (FFS). 
Proposal 2: The CU sends the following measurements’ configuration to CU-UP on E1 in case of immediate MDT:
· Data Volume for UL/DL (M4), 
· Packet Delay for UL/DL (M6),
· [bookmark: OLE_LINK58]Packet Loss rate for UL (M7) (FFS). 
In the last meeting, RAN3 has agreed that the EM of each node may send the MDT activation to DU and CU-UP directly. For the management based MDT, we think the MDT measurement need the user consent as discussed in [1]. Only the CU-CP has the control connection with the CN and receives the user consent from the CN. Therefore, we think the CU-CP need send the user consent to the DU and CU-UP.
Proposal 3: The CU-CP sends the user consent to the DU and the CU-UP.
2.2 Immediate MDT reporting
[bookmark: OLE_LINK40]In the last meeting, RAN3 has agreed that 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. In our understanding, the TCE can combine the MDT data received from each node. It is not necessary for the gNB-CU-CP to combine MDT data. 
Proposal 4: It is not necessary for the gNB-CU-CP to combine MDT data received by other nodes to report to TCE.
However, as proposed in [2], the network needs to calculate the whole RAN part of UL/DL packet delay in L2 measurement because the NG-RAN needs send them to the CN. Therefore, it is better for one concentrate entity to combine the delay results from all the entities in such case. In other words, other entities needs to send the measurement results to the concentrate entity. In our understanding, it is better that all the measurement results are sent to the CU-CP.
Proposal 5: For the packet delay in L2 measurement, the gNB-CU-CP combines the packet delay results received by other nodes and send the final result to CN.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
In this contribution, we discussed some remaining issues of MDT procedures in split RAN architecture. The detailed proposals are:
Proposal 1: The CU sends the following measurements’ configuration to DU on F1 in case of immediate MDT:
· Power Headroom (M2), 
· Received Interference Power (M3)(FFS), 
· Scheduled IP Throughput for DL and UL(M5),
· Packet Delay for UL/DL (M6),
· Packet Loss rate for UL (M7) (FFS). 
Proposal 2: The CU sends the following measurements’ configuration to CU-UP on E1 in case of immediate MDT:
· Data Volume for UL/DL (M4), 
· Packet Delay for UL/DL (M6),
· Packet Loss rate for UL (M7) (FFS). 
[bookmark: _Toc423020280]Proposal 3: The CU-CP sends the user consent to the DU and the CU-UP.
Proposal 4: It is not necessary for the gNB-CU-CP to combine MDT data received by other nodes to report to TCE.
Proposal 5: For the packet delay in L2 measurement, the gNB-CU-CP combines the packet delay results received by other nodes and send the final result to CN.
The corresponding TP to MDT BLCR to 38.401 is provided in section 5.
The TPs to other specifications’ BL CRs are provided in [3] ~ [4].
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[bookmark: _Toc13919107]3.2	Abbreviations
For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. 
A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
5GC	5G Core Network
AMF	Access and Mobility Management Function
AP	Application Protocol
AS	Access Stratum
CM	Connection Management
CMAS	Commercial Mobile Alert Service
ETWS	Earthquake and Tsunami Warning System
F1-U	F1 User plane interface
F1-C	F1 Control plane interface
F1AP	F1 Application Protocol
FDD	Frequency Division Duplex
GTP-U	GPRS Tunnelling Protocol
IP	Internet Protocol
MDT	Minimization of Drive Test
NAS	Non-Access Stratum
O&M	Operation and Maintenance
PWS	Public Warning System
QoS	Quality of Service
RET	Remote Electrical Tilting
RNL	Radio Network Layer
RRC	Radio Resource Control
SAP	Service Access Point
SCTP	Stream Control Transmission Protocol
SFN	System Frame Number
SM	Session Management
SMF	Session Management Function
TCE	Trace data Collection Entity
TDD	Time Division Duplex
TDM	Time Division Multiplexing
TMA	Tower Mounted Amplifier
TNL	Transport Network Layer
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7.x	Minimization of Drive Test
7.x.1	Support of Immediate MDT 
The MDT function in non-split gNB case is specified in [x].
The gNB-CU-CP, gNB-DU and gNB-CU-UP support signaling immediate MDT and immediate MDT.
For signaling based immediate MDT, the gNB-CU-CP propagates the MDT configuration to the gNB-DU and/or gNB-CU-UP if needed. The gNB-CU-CP, gNB-DU and gNB-CU-UP reports the collected MDT data for the UE to TCE directly.
For management based immediate MDT, the OAM may initiate MDT data collection task towards the gNB-CU-CP, the gNB-DU and gNB-CU-UP directly. If the gNB-CU-CP receives the MDT data collection task, the gNB-CU-CP may propagate the MDT configurations to the gNB-DU and/or gNB-CU-UP if needed. The deactivation of an activated management based immediate MDT task follows the same procedures as the management based immediate MDT activation.
The gNB-CU-CP, gNB-CU-UP and gNB-DU sends the collected MDT data to the TCE directly.
The gNB-CU-DU supports the following measuremments for immediate MDT:
· M2: Power Headroom.
· M3: Received Interference Power(FFS).
· M5: Scheduled IP Throughput for DL and UL.
· M6: Packet Delay for UL/DL.
· M7: Packet Loss rate for UL(FFS).
The gNB-CU-UP supports the following measuremments for immediate MDT: 
· M4: Data Volume for UL/DL.
· M6: Packet Delay for UL/DL.
· M7: Packet Loss rate for UL(FFS).
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