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1
Introduction

A new WI “SON and MDT support for NR” was approved at the 3GPP TSG RAN #84 meeting in [1]. One of the objectives related to MDT is shown as below, 

· Specification of MDT for standalone, NR-DC and EN-DC scenario including CU-DU split architecture [RAN2, RAN3]
· NOTE: NE-DC and NGEN-DC scenarios may be supported if the specifications above cover those without any additional stage 3 specification effort, but W1 specification work for MDT is not included in this WID.
This objective intends to specify MDT activation and reporting procedure for not only standalone scenario, but also MR-DC scenario and also takes CU-DU split and CP-UP separation architecture into account. Although MDT is led by RAN2, nevertheless, MDT for split architecture is out of the scope of RAN2, while RAN3 will be the right group to handle it. 
In the study item, this aspect was not extensively discussed due to the time constrains. In this contribution, we further discuss MDT activation and reporting procedure for split RAN architecture and provide some considerations on the specifications to capture related procedures. 
2
Discussion

2.1
Specification to capture MDT activation and reporting procedure


In LTE, the MDT signalling for activation and reporting is embedded into existing trace procedures, which were captured in TS 32.422.  

One example of area based MDT activation in E-UTRAN is shown in figure 1,
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Figure 1 area based MDT activation in E-UTRAN
NR supports MR-DC and new architecture for gNB, e.g., CU-DU split, and CP-UP separation. These architectures basically comprise of more than one node. Some issues need to be addressed to support MDT in NR for these architectures, including how to activate the MDT measurement configuration and how to collect the measurements from different nodes. The procedure will be complex than that has been specified in TS 32.422 and need more discussion within RAN groups. 
One question needs to be clarified first is in which specification the procedures of MDT activation and reporting for MR-DC and split RAN architecture will be captured. Basically, two options are envisaged,

· Option 1: Capture in RAN stage 2 specification, e.g., MDT for MR-DC in 37.320, while MDT for split-RAN architecture in 38.401 (the reason is TS 37.320 is not visible to split RAN architecture)  
· Option 2: RAN discuss and decide the procedure and send LS to SA5 and then SA5 capture it in TS 32.422
Since other groups out of RAN do not have good knowledge of MR-DC and RAN split architecture, it is beneficial to capture the MDT activation and reporting procedure in RAN specifications. So Option 1 is preferred.
Proposal 1: It is proposed to capture MDT activation and reporting procedure for MR-DC and split RAN architecture in RAN specifications.
2.2
MDT activation and reporting 
1) Logged MDT

Measurements for Logged MDT come from UE in RRC_IDLE and RRC_INACTIVE mode. Network initiates the procedure to UE in RRC_CONNECTED by sending RRC LoggedMeasuremnentConfiguration message. UE measurement reporting is implemented via RRC UEInformationResponse message. It can be seen that all the measurements for logged MDT are collected by UE and are all reported through RRC message. It is CU-CP to send out the measurement configuration and collect the measurements. So for logged MDT, the MDT activation should be sent to CU-CP and CU-CP reports the MDT record to TCE.
Proposal 2: For logged MDT, the MDT activation should be sent to CU-CP and CU-CP reports the MDT record to TCE.

2) Immediate MDT

For immediate MDT, both RAN internal measurements and UE measurements can be configured. CU-DU split and CP-UP separation architecture has no impact on the UE measurement configuration and collection. Nevertheless, in case of the split architecture, RAN internal measurements will be distributed to CU-CP, CU-UP and DU, this makes the MDT configuration and collection for RAN measurements different from LTE. 
The below table summarizes the measurements agreed in TR 37.816 for immediate MDT and the corresponding network node who is responsible for collecting the measurement.

	Measurements
	Reporting from UE/gNB internal reporting
	Measurement collection node

	DL signal quantities measurement results
	RRC measurement reporting from UE
	gNB CU-CP

	Power Head Room
	MAC signalling reporting from UE
	gNB DU

	Received Interference Power measurement
	gNB internal reporting
	gNB DU

	Data Volume measurement separately for DL and UL
	gNB internal reporting
	gNB CU-UP

	Scheduled IP Throughput for MDT measurement separately for DL and UL
	gNB internal reporting
	gNB CU-UP

	Packet Delay measurement separately for DL and UL
	DL: gNB internal reporting
UL: RRC measurement reporting from UE
	DL: gNB CU-UP
UL: gNB CU-CP

	Packet loss rate measurement separately for DL and UL
	gNB internal reporting
	gNB CU-UP

	RSSI measurement by UE
	RRC measurement reporting from UE
	gNB CU-CP

	RTT measurement by UE
	RRC measurement reporting from UE
	gNB CU-CP


Observation 1: RAN internal measurements for immediate MDT are distributed to different NG-RAN mode without interaction.

· MDT activation

MDT activation procedure has been discussed in the study phase and the solutions for signalling activation and management activation were captured in TR 37.816.
For signalling activation, it is quite obvious the MDT activation will be sent to CU-CP since it is initiated by AMF. However, for management activation, MDT activation is sent to NG-RAN node directly from EM. In a typical multi-vendor NG-RAN environment, there could be gNB-CU-CP, gNB-CU-UP and gNB-DU from different vendors and in turn results in separate EMs for each NG-RAN node. It is possible for each RAN node EM to trigger the corresponding MDT measurement, for example, DU EM initiate the PHR or Received Interference Power measurement for the the UEs DU served. But in the TR 37.816, only management activation to CU-CP that involves all nodes are captured.
Observation 2: In the study phase, only management activation to CU-CP for immediate MDT is captured.
Proposal 3: Each NG-RAN node’s EM should be allowed to trigger management activation to the corresponding NG-RAN node.

· MDT reporting
Based on the aforementioned analysis on the measurement distribution in split architecture and MDT activation procedure, it can be found there are two options to report the MDT record to TCE.
Option 1: DU and CU-UP report the measurements to CU-CP, CU-CP collects these records and send them to MDT TCE. The procedure is shown in Figure 2.
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Figure 2 MDT recording reporting option 1

Option 2: DU, CU-UP and CU-CP report the measurements directly to MDT TCE. Note that MDT TCE to collect the measurements from these nodes can be different. The procedure is shown in Figure 3.
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Figure 3 MDT recording reporting option 2

Proposal 4: RAN3 to support the proposed two options for immediate MDT records reporting to the TCE.
3
Conclusion
In this contribution, we further discuss MDT activation and reporting procedure for split RAN architecture. The following observations and conclusions are made,
Observation 1: RAN internal measurements for immediate MDT are distributed to different NG-RAN mode without interaction.

Observation 2: In the study phase, only management activation to CU-CP for immediate MDT is captured.

Proposal 1: It is proposed to capture MDT activation and reporting procedure for MR-DC and split RAN architecture in RAN specifications.

Proposal 2: For logged MDT, the MDT activation should be sent to CU-CP and CU-CP reports the MDT record to TCE.

Proposal 3: Each NG-RAN node’s EM should be allowed to trigger management activation to the corresponding NG-RAN node.

Proposal 4: RAN3 to support the proposed two options for immediate MDT records reporting to the TCE.
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