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1
Introduction

Below open issues for MDT were summarized in RAN3#106 meeting as in [2]:
	1/ whether to define CELL TRAFFIC TRACE procedure from the DU to the CU-CP and from CU-UP to CU-CP? 
2/ Serving Cell ID of the UE from the CU-CP to the CU-UP ?
3/ For M6, whether the CU-CP needs to aggregate the delay or each entities (e.g. DU or CU-UP) will send its measurement to the TCE directly? (Related with ongoing RAN2 discussion) 
4/ M3 is FFS for NR

5/ Logged MDT availability indicator signal over Xn. Clarify the scenarios that needs this explicit indicator.

6/ Impacts introduced by Dual Connectivity? 


The SON/MDT Support for NR WI complete time is plenary 87. The open issues need to be closed before that. So this document discusses the open issues with proposals to close them.
2
Discussion

2.1
Open issue 1:  Cell Traffic Trace
During the discussion, there is a comment that the DU can send Cell Traffic Trace to the TCE directly. However, Cell Traffic Trace is an essential procedure for the management based MDT. This message should be sent to the AMF first before sending it to the TCE. Below explain why it is not proper to send it to the TCE directly.
If the management system initiates MDT in the DU or in the CU-UP, the management system assigns the Trace Reference for a trace session. When DU or CU-UP node receives the Trace Session Activation message from the management system, the NG-RAN node shall start a Trace Session for the given cell and the DU or CU-UP shall allocate a Trace Recording Session Reference (TRSR) for the selected UE. 
TR and TRSR are included in the MDT report to the TCE. In order to let the TCE knows the MDT report is form which UE, TCE need to know the relationship between the UE permanent identity and TR&TRSR. But NG-RAN doesn’t have UE permanent identity. So currently we agreed a CELL TRAFFIC TRACE message in NG interface. By this message, the NG-RAN can report TR&TRSR to the AMF. It is a UE associated signalling. Upon receiving this message, the AMF shall look up the UE identity (e.g. IMSI) from the UE context and sends a message to TCE, including TR&TRSR and UE identity. Then the TCE knows the report is from which UE. With CELL TRAFFIC TRACE message, the NG-RAN can notify other information to the AMF, such as privacy indicator, AMF send different UE identity to the TCE according to the privacy configuration.
However, if the management based MDT is initiated in DU or in CU-CP, TRSR is allocated by DU or CU-UP.  CU-CP doesn’t know the TR&TRSR. Privacy indicator is configured by OAM, CU-CP doesn’t know it either. So a message need to be defined in the F1 and E1, to transmit TR&TRSR and other information to the CU-CP, then the CU-CP transmit TR&TRSR in NG interface to the AMF.
Proposal 1: 
It is proposed to add CELL TRAFFIC TRACE message, sending from DU/CU-UP to CU-CP, in F1 and E1. 

2.2
Open issue 2: Serving Cell ID in E1
It was clarified why serving cell Id is needed in the CU-UP. When EM configures CU-UP to do the MDT measurement, a list of NG-RAN cell ID is configured to indicate where MDT can be performed. The NG-RAN node shall start a MDT Session for the given or list of NG-RAN cell(s).
If don’t transmit serving cell ID from the CU-CP to the CU-UP, the CU-UP can ignore the NG-RAN cell list included in the MDT configuration. We don’t have strong view on each method. We can decide based on the majority view.
Proposal 2: 
It is proposed UE serving Cell ID shall be sent from the CU-CP to the CU-UP. Or CU-UP shall ignore the NG-RAN cell list included in the MDT configuration. 

2.3
Open issue 3: M6
The open issue 3 is whether CU-CP needs to aggregate the delay or each entity (e.g. DU or CU-UP) will send its measurement to the TCE directly? 
M6 is the Packet Delay measurement separately for DL and UL. M6 is related with ongoing RAN2 discussion of L2 measurement. In below capture the latest RAN2 agreements about L2 measurement:
· UL delay is defined as sum of D1 (PDCP queuing delay), D2.1(over-the-air delay), D2.2(RLC delay), D2.3(F1 delay) and D2.4(PDCP re-ordering delay). They are measured per DRB per UE.
· DL delay is sum of DL delay in gNB-DU (i.e. D1), the DL delay on F1-U (i.e. D2) and the DL delay in CU-UP (i.e. D3). They are measured per DRB per UE.
· UE reports the UL PDCP queuing delay value in RRC message.

The UE side delay is reported to CU-CP and UE side delay is part of UL delay. So for the UL delay, three entities should be involved. For the DL delay, at least DU and CU-UP should be involved. Generally there are three methods to report the RAN part delay to the TCE:

1. The total delay in RAN side is calculated by CU-CP. CU-CP reports the result to the TCE. 

2. The total delay in RAN side is calculated by CU-UP. CU-UP reports the result to the TCE. 

3. Each node can report the measurement report to the TCE directly. TCE make the combination.

Method 3 has less impact to the NG-RAN and it is align with our previous agreement that “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.” But we also need to look at the RAN2 discussion about the L2 measurement in DC case. It is better to use the same method for split NG-RAN case and DC case. RAN2 is still having no conclusion about the M6 measurement for DC case. 
RAN2 FFS: For the SN terminated bearers, the SN configures the D1 measurement to the UE via SN RRC message (SRB3 or SRB1). The UE reports the D1 measurement results to the SN via SN RRC message if SRB3 is configured. 

=>
Postponed to the last meeting… 
Proposal 3: 
It is proposed to close this open issue based on RAN2 conclusion. 

2.4
Open issue 4: M3

M3 is Received Interference Power measurement. The feasibility need to be confirmed by RAN1. It is still FFS.

2.5
Open issue 5: Logged MDT availability indicator signal over Xn
If UE is in RRC_INACTIVE mode, the AMF may send TRACE START message to configure the signalling based logged MDT to the last serving NG-RAN, when the signalling based logged MDT received by the serving NG-RAN:

-
The last serving 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.

Currently in the RETRIEVE UE CONTEXT RESPONSE message, Trace Activation IE is included as optional IE. The last serving NG-RAN can propagate the signalling based MDT configuration by this IE.

Proposal 4: 
Existing Trace Activation IE in RETRIEVE UE CONTEXT RESPONSE message can indicate the logged MDT availability.
2.6
Open issue 6: Impacts introduced by Dual Connectivity 
The open issue is the impacts introduced by Dual Connectivity are FFS, including:
1. Whether to support DC scenarios (pending to RAN2 conclusion). If yes, then:

2. Add Trace Start and Deactivate Trace procedure.

3. Add Management Based MDT PLMN List to the Xn-SN Addition Request message and X2-SN Addition Request message, to support EM trigger MDT in SN directly?
4. Add CELL TRAFFIC TRACE in Xn and X2, to support EM trigger MDT in SN directly?
RAN2 have some agreements in RAN2#108 meeting and notify the agreements to RAN3 in [3] R2-1916417. Based on the agreement, only immediate MDT is supported for EN-DC scenario in R16 MDT. 
· For signaling based immediate MDT, MME provides MDT configuration for both MN and SN towards MN including SN configuration. So in the X2 interface, TRACE START/DEACTIVATE TRACE procedure from MN to SN should be defined to transfer the SN configuration. TRACE START/DEACTIVATE TRACE procedure is already defined in TS36.423 V16.0.0
· For management based immediate MDT, RAN2 agreed OAM provides the MDT configuration to both MN and SN independently. Regarding the procedure between MN/SN and the UE, it is agreed MN and SN can independently configure and receive measurement from the UE. If there is no SRB3, SN configuration for the UE will follow the release 15 RRM behavior, i.e. using SRB1/SRB2. So there is no need to define TRACE START/DEACTIVATE TRACE procedure from SN to MN.

· Based on agreement, OAM can configure MDT in SN independently, in order to assist OAM trigger MDT in SN, e.g. UE selection in SN, MN shall send the Management Based MDT PLMN List to the X2-SN ADDITION REQUEST message to SN. 
· After the UE is selected by SN and SN assigns the TRSR for the UE, SN shall send TR/TRSR and other parameter, such as TCE IP and privacy indicator, to MN in CELL TRAFFIC TRACE message. Then MN sends CELL TRAFFIC TRACE to the MME.

Therefore impact introduced by dual connectivity can be summarized in proposal 5.

Proposal 5: 
It is proposed to add below message/information in the X2:

· CELL TRAFFIC TRACE message, from SN to MN.

· Management Based MDT PLMN List to the X2-SN Addition Request message
Based on the above proposals, the text proposals and CR are proposed in the below list of contributions：

· Text proposal for TS38.463 is in R3-200516, to add Cell Traffic Trace procedure
· Text proposal for TS38.473 is in R3-200517, to add Cell Traffic Trace procedure
· Text proposal for TS38.401 is in R3-200518, to add Management based MDT procedure
· CR for TS36.423 is in R3-200548, to add Cell Traffic Trace and add IE to Addition Request message.
3
Conclusions
The contribution summaries the RAN3 impacts for MDT procedures and MDT measurements in order to close the open issues summarized in the last meeting. We have the following proposals. The corresponding TPs/CR are also proposed in R3-200516, R3-200517, R3-200518 and R3-200548.

Proposal 1: 
It is proposed to add CELL TRAFFIC TRACE message, sending from DU/CU-UP to CU-CP, in F1 and E1. 

Proposal 2: 
It is proposed UE serving Cell ID shall be sent from the CU-CP to the CU-UP. Or CU-UP shall ignore the NG-RAN cell list included in the MDT configuration. 

Proposal 3: 
It is proposed to close this open issue based on RAN2 conclusion. 

Proposal 4: 
Existing Trace Activation IE in RETRIEVE UE CONTEXT RESPONSE message can indicate the logged MDT availability.

Proposal 5: 
It is proposed to add below message/information in the X2:

· CELL TRAFFIC TRACE message, from SN to MN.

· Management Based MDT PLMN List to the X2-SN Addition Request message
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