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Introduction

At last RAN3 meeting, the impact on NG interface of MDT configuration has been agreed. This contribution provides more consideration on additional impact relate to XnAP, E1AP and F1AP.
Discussion
XnAP signalling support of NR MDT (except MR-DC)
The main impacts of MDT on XnAP signalling includes: logged & Immediate MDT configuration during handover procedure or Retrieve UE context procedure and user consent.
Logged MDT configuration
Signalling based logged MDT propagation in Handover procedure
It is noting RAN2 already discussed this part and achieved agreement as below:
	RAN2 106 :
For the propagation of MDT during Handover in NG-RAN, the LTE baseline is re-used in 5.1.2.3


In LTE ,only signalling based immediate MDT configuration handover to target node. Signalling based logged MDT will not be transfer to the target.
Observation1: Signalling based logged MDT configuration does not propagate during Handover.
Signalling based logged MDT propagation in Retrieve UE Context procedure
RAN2 has agreed to transfer signalling based logged MDT configuration from old RAN node to new RAN node.Then it is straightforward to include such configuration in retrieve UE context procedure.
	RAN2 107bis：
If the signalling based logged MDT received by the NG-RAN when UE is in RRC_INACTIVE
The NG-RAN stores the logged MDT configuration in the UE context.
When the UE resumes the RRC connection in the last serving NG-RAN, the NG-RAN can configure the MDT configuration for the UE.

When the UE resumes the RRC connection in one new NG-RAN, the last serving NG-RAN can propagate the logged MDT configuration to the new NG-RAN.

This agreement should be confirmed by RAN3


Based on above analysis, we propose: 
Proposal 1: Signaling based logged MDT configuration in Retrieve UE Context procedure includes following parameters:
MDT mode configuration, i.e., logged MDT only;

Area scope of MDT, including cell list of E-CGI or N-CGI, TAC list of serving PLMN, TAI list, and PLMN wide; (may need to be updated pending RAN2 discussion)

Logging interval;

Logging duration;

Bluetooth Measurement Configuration;

WLAN Measurement Configuration.

Management based logged MDT propagation

It has been agreed in RAN2 propagation this MDT configuration should align with LTE. 
Observation 2: Management based logged MDT configuration does not propagate during Handover or during Retrieve UE Context procedure.
Immediate MDT configuration

Signalling based immediate MDT configuration propagation during Handover
It is noting RAN2 already discussed this part and achieved agreement as below:
	RAN2 106 :
For the propagation of MDT during Handover in NG-RAN, the LTE baseline is re-used in 5.1.2.3


Based on RAN2’s agreement, we propose impact on XnAP as:
Proposal 2: Signaling based immediate MDT configuration in Handover Preparation procedure includes following parameters:
MDT mode configuration: immediate MDT only, immediate MDT and trace;

Area scope of MDT, including cell list of E-CGI or N-CGI, TAC list of serving PLMN, TAI list, and PLMN wide; (may need to be updated pending RAN2 discussion)
MDT location information, enumerated type;

Signaling based MDT PLMN List.

Signalling based immediate MDT configuration propagation during Retrieve UE Context procedure

The case is still under study by RAN2 and the impact on RAN3 should depends on RAN2’s input. 
Management based immediate MDT configuration propagation
In LTE, management based immediate MDT configuration will not propagate during handover. It is straightforward for NR to adopt the same principal.
	TS 37.320
The MDT configuration configured by management based trace function will not propagate during handover


Observation 3: In NR, the Management based immediate MDT configuration will not propagate during handover.

User consent and multiple PLMN scenario in XnAP

User consent and Multiple PLMN Scenario during HO procedure
Similar as in LTE, for management based MDT, user consent is provided from Core network. With the information, EM of the NG-RAN node is able to select appropriate UE for driver test. During handover procedure to target NG-RAN node, the source NG-RAN node shall carry the information to target NG-RAN node, then the EM of target NG-RAN node is able to select UE for driver test. 

As in LTE, Core network may provide a list of PLMN where management based MDT is allowed together with the user consent. The information is necessary for target NG-RAN node to check before selects UEs.

User consent and Multiple PLMN Scenario during Retrieve UE context procedure
It is noting RAN2 has already discussed this aspects and achieved agreement at last meeting.
	RAN2 107bis:
When the UE resumes the RRC connection in another NG-RAN, the source NG-RAN will not propagate the management based logged MDT configuration. The source NG-RAN should inform the target NG-RAN of UE consents


Proposal 3: NG-RAN receives the management based MDT allowed information in XNAP HANDOVER REQUEST and XnAP RETRIEVE UE CONTEXT RESPONSE message.Management based MDT allowed information includes the Management Based MDT Allowed indication and optionally the Management Based MDT PLMN List.
Signalling support of NR MDT in split architecture 
MDT signalling also should be considered in F1 and E1 interface.
Logged MDT activation
Logged MDT configuration received in gNB-CU will be included in RRC message and send to UE.Therefore, the configuration does not need to be send to gNB-DU and gNB-CU-UP.

Observation 4: Logged MDT configuration does not need to be transfer to gNB-DU and gNB-CU-UP. 
Immediate MDT
The analysis of MDT configuration provides in F1AP and E1AP can be found in the table 1. 

Table 1 Immediate MDT configuration parameters in F1AP and E1AP
	Immediate MDT configuration parameters
	Impact F1AP or E1AP

	MDT mode configuration (immediate MDT only, immediate MDT and trace)
	MDT mode configuration includes immediate MDT only, immediate MDT and trace should be transfer to gNB-DU and/or gNB-CU-UP.

	Area scope of MDT (inculding cell list of E-CGI or N-CGI, TAC list of serving PLMN, TAI list, and PLMN wide)
	Area scope check takes place in gNB-CU-CP,the configuration need not be transfer to gNB-DU and gNB-CU-UP.

	Measurements ( M1,M2....)
	Part of measurement configurations need be transfer to gNB-DU and/or gNB-CU-UP. Detail measurements definition still under RAN2 discussion.

	MDT location information
	There are two MDT location method in current TS37.320, 

One is GNSS and the other one is Enhanced -Cell ID positional method. 

1: GNSS method only used in gNB-CU-CP, then the configuration does not need transfer to gNB-DU or gNB-CU-UP.

2: Whether Enhanced -Cell ID configuration need to send to gNB-DU depends on RAN2’s input.

3: Enhanced -Cell ID configuration need not transfer to gNB-CU-UP.

	Bluetooth and WLAN Measurement Configuration
	The two configuration apply for indoor position and need not be transfer to gNB-DU and gNB-CU-UP. 

	Signaling based MDT PLMN List
	The signalling based MDT PLMN check takes place in gNB-CU-CP. The configuration need not be transfer to gNB-DU and gNB-CU-UP.


Based on above analysis: 
Proposal 4: Immediate MDT configuration in F1AP and E1AP includes following parameters:
MDT mode configuration: immediate MDT only, immediate MDT and trace;

MDT location information, enumerate type; (Only apply to F1AP and may need to be updated pending RAN2 discussion).
User consent in split architecture
	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.


Based on the agreement, EM of gNB-CU-CP and gNB-DU is able to directly activate MDT measurements.Given the user consent of user is provided from Core network, the information should be transfer from gNB-CU-CP to gNB-CU-UP and gNB-DU.

Proposal 5: The gNB-CU-CP shall, if supported, propagate the user consent to gNB-CU-UP and/or gNB-DU.

3. Conclusion

In this contribution, the following observations and proposals are provided:
Observation 1: Signalling based logged MDT configuration does not propagate in Handover.
Observation 2: Management based logged MDT configuration does not propagate during Handover or during Retrieve UE Context procedure.
Observation 3: In NR, the Management based immediate MDT configuration will not propagate during handover.

Observation 4: Logged MDT configuration does not need to be transfer to gNB-DU and gNB-CU-UP.

Proposal 1: Signaling based logged MDT configuration in Retrieve UE Context procedure includes following parameters:
MDT mode configuration, i.e., logged MDT only;

Area scope of MDT, including cell list of E-CGI or N-CGI, TAC list of serving PLMN, TAI list, and PLMN wide; (may need to be updated pending RAN2 discussion)

Logging interval;

Logging duration;

Bluetooth Measurement Configuration;

WLAN Measurement Configuration.

Proposal 2: Signaling based immediate MDT configuration in Handover Preparation procedure includes following parameters:
MDT mode configuration: immediate MDT only, immediate MDT and trace;

Area scope of MDT, including cell list of E-CGI or N-CGI, TAC list of serving PLMN, TAI list, and PLMN wide; (may need to be updated pending RAN2 discussion)
MDT location information, enumerated type;

Signaling based MDT PLMN List.

Proposal 3: NG-RAN receives the management based MDT allowed information in XNAP HANDOVER REQUEST and XnAP RETRIEVE UE CONTEXT RESPONSE message.Management based MDT allowed information includes the Management Based MDT Allowed indication and optionally the Management Based MDT PLMN List.
Proposal 4: Immediate MDT configuration in F1AP and E1AP includes following parameters:
MDT mode configuration: immediate MDT only, immediate MDT and trace;

MDT location information, enumerate type; (Only apply to F1AP and may need to be updated pending RAN2 discussion).
Proposal 5: The gNB-CU-CP shall, if supported, propagate the user consent to gNB-CU-UP and/or gNB-DU.

Proposal 6: RAN3 take into account corresponding Xn,F1,E1 CRs in [1][2][3]. 
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