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1
Introduction

Below agreements for MDT were achieved in 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.
In RAN#105bis meeting, the impact to RAN3 specifications to support management based MDT in split NG-RAN was briefly discussed without conclusion, due to the time limitation. So below section summary the specification changes which are needed to implement the above agreements related to MDT activation in split NG-RAN architecture. 
2
Discussion

2.1
Impact to E1 and F1

It was discussed in last meeting in [1], in order to support the agreement “the EM of each node may send the MDT activation to CU-CP, DU, and CU-UP directly”, below two issues need to be solved, which has impact to E1 and F1.

1) UE selection.

2) Triggering AMF to provide UE information to the TCE

As said in [1], each node shall select suitable UEs for MDT data collection if the EM of each node initiates the MDT to the node directly. It is mainly from the security point of view, the NE (network element) shall not propagate the received MDT configuration to any other NEs. It is also consider the signalling burden if the CU-CP makes the UE selection. In order to assist each node to select UE, the CU-CP needs to propagate the received MDT UE consent information to the DU and to the CU-UP. The UE consent information is received from the AMF and includes below information:

· Management Based MDT Allowed
· Management Based MDT PLMN List. 
The two IEs should be included in F1-UE CONTEXT SETUP REQUEST message and E1-BEARER SETUP REQUEST message. Alternatively with the minimum change, the CU-CP only sends Management Based MDT Allowed IE to the DU and to the CU-UP. It is because the serving PLMN is currently included in the F1-UE CONTEXT SETUP REQUEST message and E1-BEARER SETUP REQUEST message. It is not included in the F1- UE CONTEXT MODIFICATION REQUEST message and E1-BEARER MODIFICATION REQUEST message. It seems we assumed there is no serving PLMN change if the DU and the CU-UP is not changed. The serving PLMN is decided by the CU-CP, so if the CU-CP judges the current serving PLMN is within the MDT PLMN list, the CU-CP pass the Management Based MDT Allowed indication to the DU and the CU-UP in the first message. Afterwards, there is no modification of the UE serving PLMN. So the DU or the CU-UP needn’t to know the MDT allowed PLMN Id. 
The Management Based MDT Allowed IE is sent from the MME to the eNB in the first DL message, not in the afterwards modification message in LTE. With similarity in NR, this IE is sent in setup message, not in the modification message, in F1 and E1.
Proposal 1: 
It is proposed to include Management Based MDT Allowed IE in the F1-UE CONTEXT SETUP REQUEST message and E1-BEARER SETUP REQUEST message. 

When EM configures each node to do the MDT measurement, a list of NG-RAN cell ID is included in the MDT configuration. This list is the MDT area scope where MDT session should be activated. So besides the MDT allowance for the UE, in order to do the proper UE selection, each node should know the UE serving cell ID. If the UE serving cell is within the MDT area scope, this UE can be selected. If the UE location is not within this area, this UE can not be selected. The DU has enough information, since the serving cell ID is sent from the CU-CP to the DU in the UE context setup and modification procedures. However, the CU-UP currently only know the UE serving PLMN, doesn’t know the UE serving cell ID. So the UE serving cell ID shall be sent from the CU-CP to the CU-UP. 
Proposal 2: 
It is proposed UE serving Cell ID shall be sent from the CU-CP to the CU-UP. 

The second issue is about triggering AMF to send UE ID to the TCE. Then TCE can identify who perform the MDT measurement. For management based MDT, the NG-RAN node sends a CELL TRAFFIC TRACE message to the AMF, including the unique Trace ID. The AMF sends a message to TCE, including Trace ID and UE ID. The TCE can 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, when the DU/CU-UP receives MDT activation from its EM directly, the DU/CU-UP firstly sends a CELL TRAFFIC TRACE message to the CU-CP. The CU-CP sends a CELL TRAFFIC TRACE message to the AMF, triggering AFM to send UE ID to the TCE.
Proposal 3: 
It is proposed to add CELL TRAFFIC TRACE message, sending from DU/CU-UP to CU-CP, in F1 and E1. 

The corresponding CR reflecting above proposals for F1 is in R3-196572, CR for E1 is in R3-196573.
Proposal 4: 
It is proposed to agree the corresponding change request in R3-196572 and R3-196573.
2.2
Impact to TS38.401
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 NG-RAN. Instead the overall procedures involving E1 and F1 are described in TS 38.401. We need to decide which spec will be used to capture the MDT related procedures in split NG-RAN architecture. Considering TS 38.401 capture all the procedures involving E1 and F1, and it is RAN3 controlled specification. It is slightly preferred to use TS 38.401.

Below is the text proposed to TS 38.401, showing the overall signaling for MDT activation in split NG-RAN architecture.  
Proposal 5: 
It is proposed to add below MDT Activation procedures in split NG-RAN architecture into TS38.401.
x.y
Overall procedures for MDT 
The following clauses describe the overall procedures for MDT measurement involving E1 and F1.
x.y.1
Signalling based MDT activation
The signalling flow for Signalling based MDT activation involving E1 and F1 is shown in Figure x.y.1-1.

[image: image1.emf]gNB-DU

2 TRACE START

gNB-CU-CP gNB-CU-UP AMF

3 TRACE START

1 TRACE START

Select a UE for MDT 

measurement

If the MDT 

measurement is 

performed in CU-UP 

and/or DU


Figure x.y.1-1
Signalling based MDT Activation 

1.
The AMF starts a trace session and sends a TRACE START message to the gNB-CU-CP. The AMF shall consider the MDT user consent information when activating an MDT trace session for the UE. TRACE START message includes the parameters for configuring MDT measurements.
2.   The gNB-CU-CP decides if the gNB-CU-UP, or the gNB-DU, or both, should be involved in the MDT measurement. If the gNB-CU-UP should be involved in the MDT measurement, the gNB-CU-CP sends TRACE START message to the gNB-CU-UP, including MDT configuration parameters.
3.
If the gNB-DU should be involved in the MDT measurement, the gNB-CU-CP sends TRACE START message to the gNB-DU, including MDT configuration parameters.
x.y.2
Management based MDT activation
The signalling flow for Management based MDT activation involving E1 and F1 is shown in Figure x.y.2-1, x.y.2-2 and in Figure x.y.2-3.
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Figure x.y.2-1

Management based MDT Activation in gNB-CU-CP

1.
The EM sends a Trace Session activation request to the gNB-CU-CP. This request includes the parameters for configuring UE measurements.
2.   The gNB-CU-CP 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 gNB-CU-CP for MDT data collection. 

For each selected user, the gNB-CU-CP decides if the gNB-CU-UP, or the gNB-DU, or both, should be involved in the MDT measurement. If the gNB-CU-UP should perform MDT measurement, the gNB-CU-CP sends TRACE START message to the gNB-CU-UP, including MDT configuration parameters.
3.
If the gNB-DU should perform MDT measurement, the gNB-CU-CP sends TRACE START message to the gNB-DU, including MDT configuration parameters.
4.
The gNB-CU-CP shall send CELL TRAFFIC TRACE message to the AMF for the selected UE.

[image: image3.emf]1 UE CONTEXT SETUP REQUEST

2 UE CONTEXT SETUP RESPONSE

3 Trace Session activation

4 CELL TRAFFIC TRACE

5 CELL TRAFFIC TRACE

gNB-DU gNB-CU-CP

AMF

EM

Select UEs to 

perform MDT 

measurement


Figure x.y.2-2

Management based MDT Activation in gNB-DU
1-2.
The gNB-DU receives the UE consent information and serving cell identity in UE CONTEXT SETUP REQUEST message. It shall save it for possible later usage. 

3.
The EM sends a Trace Session activation request to the gNB-DU. This request includes the parameters for configuring UE measurements.
4.   The gNB-DU shall select the suitable UEs for MDT data collection. The selection is based on the NG-RAN cells list received from the EM and the serving cell 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 gNB-DU for MDT data collection. 
For each selected user, the gNB-DU sends CELL TRAFFIC TRACE message to the gNB-CU-CP in the F1 UE associated signalling.
5.
Upon receives a CELL TRAFFIC TRACE message from F1, the gNB-CU-CP shall send CELL TRAFFIC TRACE message to the AMF for this UE.
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Figure x.y.2-3

Management based MDT Activation in gNB-CU-UP

1-2.
The gNB-CU-UP receives the UE consent information and serving cell identity in BEARER CONTEXT SETUP REQUEST message. It shall save it for possible later usage. 

3.
The EM sends a Trace Session activation request to the gNB-CU-UP. This request includes the parameters for configuring UE measurements.
4.   The gNB-CU-UP shall select the suitable UEs for MDT data collection. The selection is based on the NG-RAN cells list received from the EM and the serving cell 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 gNB-CU-UP for MDT data collection. 

For each selected user, the gNB-CU-UP sends CELL TRAFFIC TRACE message to the gNB-CU-CP in the E1 UE associated signalling.
5.
Upon receives a CELL TRAFFIC TRACE message from E1, the gNB-CU-CP shall send CELL TRAFFIC TRACE message to the AMF for this UE.
3
Conclusions
The contribution analyzed the RAN3 impacts for MDT procedures and MDT measurements in NR. We have the following proposals.

Proposal 1: 
It is proposed to include Management Based MDT Allowed IE in the F1-UE CONTEXT SETUP REQUEST message and E1-BEARER SETUP REQUEST message. 

Proposal 2: 
It is proposed UE serving Cell ID shall be send from the CU-CP to the CU-UP. 

Proposal 3: 
It is proposed to add CELL TRAFFIC TRACE message, sending from DU/CU-UP to CU-CP, in F1 and E1. 

Proposal 4: 
It is proposed to agree the corresponding change request in R3-196572 and R3-196573.

Proposal 5: 
It is proposed to add MDT Activation procedure in split NG-RAN architecture into TS38.401. The corresponding change request is in R3-196574.
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