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1
Introduction

Below agreements were achieved in the last RAN3 meeting, RAN3#105 meeting:
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.
This paper discusses the impact for the management based MDT activation triggered by each node. e.g. the MDT activation procedure if the EM in CU-UP or DU trigger the MDT directly. 
2
Discussion

Based on the above agreements, each split NG-RAN node can receive MDT activation from its EM directly. In order to perform data collection in the split NG-RAN node triggered by its EM, we need to discuss below two issues:

· Who select UE for MDT data collection?

· How to trigger the AMF reporting UE ID to the TCE?

In below section, these two issues are discussed.
2.1
UE selection for management based MDT
It is known that management based MDT is initiated from EM without targeting a specific UE. Therefore in LTE, the eNB shall select the suitable UEs for MDT data collection. The selection is based on the MDT area information received from OAM and the area where UE is located. Besides location information, the eNB also consider use user consent information received from the core network. UE consent information include whether UE is allowed to do the management based MDT, and also have the PLMN List where MDT can be performed.
In NR, especially in split RAN architecture, it is agreed each split node can receive MDT activation from its EM directly, then there is a question about which node shall select the suitable UEs for MDT measurement. There are two possible ways:

1. CU-CP selects UE. The CU-CP receives UE consent information from the CN, and CU-CP also knows the UE current location. But the CU-CP has no MDT configuration information if EM send MDT configuration to DU/CU-UP directly. If the CU-CP selects UE, the MDT configuration should be sent from the DU/CU-UP to the CU-CP. After the UE is selected by the CU-CP, the CU-CP sends a message to DU/CU-UP configure the UE to do the measurement.
2. Each split node selects UE. Each split node, i.e. DU/CU-UP receives the MDT configuration from EM. But to do the UE selection, the DU/CU-UP need more information, e.g. currently DU/CU-UP doesn’t have the UE consent information, so the UE consent information should be sent from CU-CP to DU/CU-UP.

Compare above two methods, method 2 is better. Since there is a principle for the management based MDT, for security reason, the NE (network element) shall not propagate the received MDT configuration to any other NEs. This principle is still valid in NR.
Proposal 1: 
Each node shall select suitable UEs for MDT data collection if the EM of each node initiates the MDT to the node directly.
 If method 2 is adopted, the UE consent information shall be propagated to the split node, i.e. to DU and CU-UP. The CU-CP receives Management Based MDT Allowed indication and Management Based MDT PLMN List, the CU-CP can pass the Management Based MDT Allowed indication if the serving PLMN is included in the Management Based MDT PLMN List. 
Proposal 2: 
It is proposed to include Management Based MDT Allowed IE in the F1 and E1. 

As discussed in above, the UE selection is based on the MDT area information received from the EM and the area where UE is located. The area information indicates the area scope for the MDT measurement. If the UE location is within this area scope, this UE can be selected. If the UE location is not within this area, this UE can not be selected. So the DU or CU-UP shall know the current UE location. 
The MDT area scope can be set as cell based, or TAC based, or PLMN wide or TAI based. Currently, the DU can know the UE serving PLMN, UE serving cell ID from the F1. The relationship between cell and TAC is configured in DU by OAM. So DU has sufficient information for UE location. However, the CU-UP currently only know the UE serving PLMN, doesn’t know the UE serving cell ID. If the relationship between cell and TAC is preconfigured in the CU-UP, the CU-UP can know the UE located TAC from the serving cell ID. So at least the UE serving cell ID shall be send from the CU-CP to the CU-UP.
Proposal 3: 
It is proposed UE serving Cell ID shall be send from the CU-CP to the CU-UP. 

The corresponding CR for F1 is in R3-195013, CR for E1 is in R3-195014.
2.2
Cell traffic trace
For the management based MDT, a unique Trace ID is assigned for a selected UE. It is agreed MDT measurement is sent to the TCE directly. The measurement result includes a unique Trace ID, but no UE ID, e.g. no UE permanent ID, since the NG-RAN node doesn’t know it. When the TCE receives the MDT measurement result from the NG-RAN node, the TCE needs to know who perform the measurement. The Core network know the UE ID, so for management based MDT, the NG-RAN node sends a Cell Traffic Trace message to the AMF, including the unique Trace ID. The AMF finds the UE ID from the UE context and sends a message to TCE, including Trace ID and UE ID. Upon receives Trace ID and UE ID, the TCE combine the Trace ID in the measurement report with the UE ID received from AMF and can know who perform the MDT measurement.
In case of split NG-RAN, each split node receives MDT activation from its EM directly. This node selects suitable UEs and assigns a unique Trace ID for the selected UE. In order to trigger the CU-CP send a Cell Traffic Trace to the AMF, the DU/CU-UP firstly sends a Cell Traffic Trace message to the CU-CP.
Proposal 4: 
It is proposed to add Cell Traffic Trace in F1 and E1. 

The corresponding CR for F1 is in R3-195013, CR for E1 is in R3-195014.
2.3
Overall signaling flow for management based MDT

Based on above discussion, below figures show the overall signaling flow for management based MDT. One is for EM initiates MDT in the DU. The other is for EM initiates MDT in the CU-UP.
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Figure 1

Management based MDT Activation in DU
1.
The DU receives the UE consent information in UE Context Setup Request it shall save it for possible later usage. 

3.
The EM sends a Trace Session activation request to the DU. This request includes the parameters for configuring UE measurements:

-
Trace Reference.

-
Trace Depth.

-
NG-RAN cells list.
-
List of interfaces for NG-RAN node.
-
IP address of Trace Collection Entity.

4.   The DU shall select the suitable UEs for MDT data collection. The selection is based on the area received from the EM and the area where UE is located. If the user is not in the specified area or if the Management Based MDT Allowed IE is not present in the UE context the UE shall not be selected by the DU for MDT data collection. 
For each selected user, the DU sends Cell Traffic Trace to the CU-CP in the F1 UE associated signalling, including the NG-RAN Trace ID, serving cell CGI, TCE IP address and Privacy Indicator.
5
Upon receives a Cell Traffic Trace from F1, the CU-CP shall send Cell Traffic Trace to the AMF for this UE, including the NG-RAN Trace ID, serving cell CGI, TCE IP address and Privacy Indicator.
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Figure 2

Management based MDT Activation in CU-UP

1.
The CU-UP receives the UE consent information in Bearer Context Setup Request it shall save it for possible later usage. 

3.
The EM sends a Trace Session activation request to the CU-UP. This request includes the parameters for configuring UE measurements:

-
Trace Reference.

-
Trace Depth.

-
NG-RAN cells list.
-
List of interfaces for NG-RAN node.
-
IP address of Trace Collection Entity.

4.   The CU-UP shall select the suitable UEs for MDT data collection. The selection is based on the area received from the EM and the area where UE is located. If the user is not in the specified area or if the Management Based MDT Allowed IE is not present in the UE context the UE shall not be selected by the DU for MDT data collection. 

For each selected user, the CU-UP sends Cell Traffic Trace to the CU-CP in the F1 UE associated signalling, including the NG-RAN Trace ID, serving cell CGI, TCE IP address and Privacy Indicator.
5
Upon receives a Cell Traffic Trace from F1, the CU-CP shall send Cell Traffic Trace to the AMF for this UE, including the NG-RAN Trace ID, serving cell CGI, TCE IP address and Privacy Indicator.
The MDT configuration management in LTE and NR is described in TS 32.422. But there is no description for MDT configuration management in split RAN in TS32.422. Instead the overall procedure involving E1 and F1 are described in TS 38.401. We need to decide which spec will be used for MDT procedure in split RAN architecture. Considering TS 38.401 capture all the procedures in E1 and F1, and it is RAN3 controlled specification. It is slightly preferred to use TS 38.401.
Proposal 5: 
It is proposed to add section 2.3 into TS38.401. 
3
Conclusions
The contribution analyzed the RAN3 impacts for MDT procedures and MDT measurements in NR. We have the following proposals and observations.

Proposal 1: 
Each node shall select suitable UEs for MDT data collection if the EM of each node initiates the MDT to the node directly.
Proposal 2: 
It is proposed to include Management Based MDT Allowed IE in the F1 and E1. 

Proposal 3: 
It is proposed UE serving Cell ID shall be send from the CU-CP to the CU-UP. 

Proposal 4: 
It is proposed to add Cell Traffic Trace in F1 and E1. 

Proposal 5: 
It is proposed to add section 2.3 into TS38.401. 
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