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1. Introduction
In last meeting, this incoming LS from SA5 in [1] addressing the management-based trace function in CU-DU function split and dual connectivity cases was discussed, in which three questions were raised as follows:
1. Availability of UE identifier(s) suitable for trace data correlation for Dual Connectivity and split deployments 
2. Any relevant details and/or limitations in their usage, including persistency and conditionality
3. Details of any ongoing work which could affect any details provided 
During the online discussion, it seemed that companies could not reach consensus on where there are any limitations, what UE identities were used for trace data correlations.
In this contribution, we provide our further views and a draft reply LS [2] is suggested.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Background
2.1 Management based trace in CU-DU function split
[bookmark: OLE_LINK80][bookmark: OLE_LINK81]As could be seen in [3], the details of management-based trace in CU-DU function split is specified in section 8.13.2.2, 8.13.2.3 and 8.13.2.4 in TS 38.401, which describe the management-based MDT activation in CU-CP, gNB-DU and CU-UP correspondingly. 
Those procedures are cited below for reference.
	[bookmark: OLE_LINK78][bookmark: OLE_LINK79][bookmark: _Toc120012812][bookmark: _Toc112703314][bookmark: _Toc107829555][bookmark: _Toc106108583][bookmark: _Toc105704465][bookmark: _Toc98748077][bookmark: _Toc98351779][bookmark: _Toc88651235][bookmark: _Toc73980539][bookmark: _Toc64445180][bookmark: _Toc52266402][bookmark: _Toc51763587]8.13.2.2	Management based MDT Activation in gNB-CU-CP
The signalling flow for Management based MDT Activation in gNB-CU-CP is shown in Figure 8.13.2.2-1.
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Figure 8.13.2.2-1		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. If the UE is not in the specified area or if the serving PLMN is not within the Management Based MDT PLMN List the UE shall not be selected by the gNB-CU-CP for MDT data collection as defined in TS 32.422 [20]. 
For each selected UE, 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.	For each selected UE, 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 may send CELL TRAFFIC TRACE message to the AMF for the selected UE, including Trace ID for MDT. The AMF forwards Trace ID and other information to the TCE as specified in TS 32.422 [20].
[bookmark: _Toc98351780][bookmark: _Toc88651236][bookmark: _Toc73980540][bookmark: _Toc64445181][bookmark: _Toc52266403][bookmark: _Toc51763588]If the UE reports an indication of measurement pollution, the gNB-CU-CP shall, if supported, include such indication as part of the measurement report to be sent to the TCE so that the TCE is able to correlate and filter the affected measurements.
[bookmark: _Toc120012813][bookmark: _Toc112703315][bookmark: _Toc107829556][bookmark: _Toc106108584][bookmark: _Toc105704466][bookmark: _Toc98748078]8.13.2.3	Management based MDT Activation in gNB-DU
The signalling flow for Management based MDT Activation in gNB-DU is shown in Figure 8.13.2.3-1.
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Figure 8.13.2.3-1		Management based MDT Activation in gNB-DU
1.	The gNB-CU-CP sends UE CONTEXT SETUP REQUEST message to the gNB-DU, including Management based MDT PLMN List. The message may include the Polluted Measurement Indicator IE. If the gNB-DU has received the Polluted Measurement Indicator IE, the gNB-DU includes the information contained in such indicator as part of the measurement report to be sent to the TCE, so that the TCE is able to correlate and filter the affected measurements.
2.	The gNB-DU sends UE CONTEXT SETUP RESPONSE message to the gNB-CU-CP.
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. If the UE is not in the specified area or if the serving PLMN is not within the Management Based MDT PLMN List the UE shall not be selected by the gNB-DU for MDT data collection as defined in TS 32.422 [20]. 
For each selected UE, the gNB-DU may send CELL TRAFFIC TRACE message to the gNB-CU-CP in the F1 UE associated signalling, including Trace ID for MDT.
5.	Upon reception of a CELL TRAFFIC TRACE message from F1, the gNB-CU-CP shall send CELL TRAFFIC TRACE message to the AMF for this UE, including Trace ID for MDT. The AMF forwards Trace ID and other information to the TCE as specified in TS 32.422 [20].
[bookmark: _Toc120012814][bookmark: _Toc112703316][bookmark: _Toc107829557][bookmark: _Toc106108585][bookmark: _Toc105704467][bookmark: _Toc98748079][bookmark: _Toc98351781][bookmark: _Toc88651237][bookmark: _Toc73980541][bookmark: _Toc64445182][bookmark: _Toc52266404][bookmark: _Toc51763589]8.13.2.4	Management based MDT Activation in gNB-CU-UP
The signalling flow for Management based MDT Activation in gNB-CU-UP is shown in Figure 8.13.2.4-1.
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Figure 8.13.2.4-1		Management based MDT Activation in gNB-CU-UP
1.	The gNB-CU-CP sends BEARER CONTEXT SETUP REQUEST message to the gNB-CU-UP, including Management based MDT PLMN List. The message may include Polluted Measurement Indicator. If the gNB-DU has received the Polluted Measurement Indicator IE, the gNB-DU includes the information contained in such indicator as part of the measurement report to be sent to the TCE so that the TCE is able to correlate and filter the affected measurements.
2.	The gNB-CU-UP sends BEARER CONTEXT SETUP RESPONSE message to the gNB-CU-CP.
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. If the serving PLMN is not within the Management Based MDT PLMN List the UE shall not be selected by the gNB-CU-UP for MDT data collection as defined in TS 32.422 [20]. 
For each selected UE, the gNB-CU-UP may send CELL TRAFFIC TRACE message to the gNB-CU-CP in the E1 UE associated signalling, including Trace ID for MDT
5.	Upon reception of a CELL TRAFFIC TRACE message from E1, the gNB-CU-CP shall send CELL TRAFFIC TRACE message to the AMF for this UE, including Trace ID for MDT. The AMF forwards Trace ID and other information to the TCE as specified in TS 32.422 [20].



As we could also see in the stage 3 specs, e.g. in 38.473, where UE AP ID over interface was used to identify the trace together with the trace ID, see below:
[bookmark: _Toc29893016][bookmark: _Toc36556953][bookmark: _Toc45832385][bookmark: _Toc51763638][bookmark: _Toc64448804][bookmark: _Toc66289463][bookmark: _Toc74154576][bookmark: _Toc81383320][bookmark: _Toc88657953][bookmark: _Toc97910865][bookmark: _Toc99038585][bookmark: _Toc99730848][bookmark: _Toc105510977][bookmark: _Toc105927509][bookmark: _Toc106110049][bookmark: _Toc113835486][bookmark: _Toc120124333][bookmark: _Toc121161333]9.2.7.1	TRACE START
This message is sent by the gNB-CU to initiate a trace session for a UE.
Direction: gNB-CU  gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	Trace Activation
	M
	
	9.3.1.88
	
	YES
	ignore



[bookmark: _Toc29893017][bookmark: _Toc36556954][bookmark: _Toc45832386][bookmark: _Toc51763639][bookmark: _Toc64448805][bookmark: _Toc66289464][bookmark: _Toc74154577][bookmark: _Toc81383321][bookmark: _Toc88657954][bookmark: _Toc97910866][bookmark: _Toc99038586][bookmark: _Toc99730849][bookmark: _Toc105510978][bookmark: _Toc105927510][bookmark: _Toc106110050][bookmark: _Toc113835487][bookmark: _Toc120124334][bookmark: _Toc121161334]9.2.7.2	DEACTIVATE TRACE
This message is sent by the gNB-CU to deactivate a trace session.
Direction: gNB-CU  gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	Trace ID
	M
	
	OCTET STRING (SIZE(8))
	As per Trace ID in Trace Activation IE
	YES
	ignore



[bookmark: _Toc45832387][bookmark: _Toc51763640][bookmark: _Toc64448806][bookmark: _Toc66289465][bookmark: _Toc74154578][bookmark: _Toc81383322][bookmark: _Toc88657955][bookmark: _Toc97910867][bookmark: _Toc99038587][bookmark: _Toc99730850][bookmark: _Toc105510979][bookmark: _Toc105927511][bookmark: _Toc106110051][bookmark: _Toc113835488][bookmark: _Toc120124335][bookmark: _Toc121161335]9.2.7.3	CELL TRAFFIC TRACE
This message is sent by the gNB-DU to to transfer trace specific information.
Direction: gNB-DU  gNB-CU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	Trace ID
	M
	
	OCTET STRING (SIZE(8))
	This IE is composed of the following: 
Trace Reference defined in TS 32.422 [29] (leftmost 6 octets, with PLMN information encoded as in 9.3.1.14), and
Trace Recording Session Reference defined in TS 32.422 [29] (last 2 octets).
	YES
	ignore

	Trace Collection Entity IP Address
	M
	
	Transport Layer Address
9.3.2.3
	For File based Reporting.
Defined in TS 32.422 [29].
Should be ignored if URI is present
	YES
	ignore

	Privacy Indicator
	O
	
	ENUMERATED (Immediate MDT, Logged MDT, ...)
	
	YES
	ignore

	Trace Collection Entity URI
	O
	
	URI
9.3.2.6
	For Streaming based Reporting.
Defined in TS 32.422 [29]
Replaces Trace Collection Entity IP Address if present
	YES
	ignore



With above spec, we could have the following observations:
Observation 1: For management-based trace initiated to CU-CP, the CU-CP may propagate the trace task to the gNB-DU and CU-UP depending on the configured trace interfaces for selected UE.
Observation 2: For management-based trace initiated to gNB-DU or CU-UP, the gNB-DU or CU-UP initiate the Cell Traffic Trace on F1 or E1 to trigger the gNB-CU/gNB-CU-CP to send out the Cell Traffic Trace to AMF over NG.
Observation 3: UE AP ID over E1/F1 interface, together with trace ID, is used to be uniquely identify a UE specific trace session over E1/F1 interface.
2.2 Management based trace activation in MR-DC
As specified in section 8.3.1, and section 8.3.14 TS 38.423,  the MN may initiate trace towards SN by including the Trace Activation IE in S-NG-RAN node Addition, or by sending a Trace Start message.
On the other hand, as specified in section 8.3.16, in case that the management based MDT is activated in the SN directly, the Cell Traffic Trace procedure from SN to MN is used to send the allocated Trace Recording Session Reference (TRSR) and the Trace Reference (TR) to the M-NG-RAN node, which is used to further trigger the MN to initiate a Cell Traffic Trace message over NGAP to signal the AMF to report the UE’s IMSI/IMEI(SV) to the TCE for trace data correlation. Here similarly, the XnAP UE ID over Xn interface is also used to uniquely identify the UE and correlate with the ongoing trace.
Observation 4: XNAP UE IP over Xn interface, together with trace ID, is used to be uniquely identify a UE specific trace session over Xn interface.
2.3 Correlation in CN side
While in TS 32.422, it is also clearly specified how the Cell Traffic Trace procedure triggers the AMF behaviour, see below. 
6)	The gNB shall not retrieve MDT report from the UE if UE’s rPLMN does not match the PLMN where TCE used to collect MDT data resides (e.g. gNB’s primary PLMN). When the gNB receives the MDT report from UE, the gNB shall get the Trace Recording Session Reference, Trace Reference and TCE Id from the report, and compare the Trace PLMN (PLMN portion of Trace Reference) with the PLMN where TCE used to collect MDT data resides (e.g. its primary PLMN) and discard MDT report in case of a mismatch. Otherwise if the MDT anonymization requires the IMEI-TAC in the MDT record gNB shall send the Trace Recording Session Reference, Trace Reference, serving cell CGI, and TCE IP Address in the CELL TRAFFIC TRACE message to the AMF via the NG connection. When AMF receives this NG signalling message containing the Trace Recording Session Reference, Trace Reference, serving cell CGI, and the Privacy Indicator (that shall be set to Logged MDT or Immediate MDT depending on the configured Job Type) if so indicated in the privacy indicator, the AMF shall look up the subscriber identities (IMEI(SV)) of the given call from its database, and send the IMEI-TAC together with the Trace Recording Session Reference and Trace Reference and for immediate MDT also the serving cell CGI to the TCE, as described in section 4.7 of the present document. For logged MDT, AMF will send the IMEI-TAC together with the Trace Recording Session Reference, Trace Reference to the TCE.
As we could see, AMF will use the NGAP UE ID to recognize the UE, and look up the data base to correlate with subscriber identities (IMEI(SV)), and send corresponding message to TCE. Taking both RAN spec and SA5 spec, we could have further observations:
Observation 5: For management-based trace, the CU-CP will invoke the Cell Traffic Trace message to trigger AMF to send the IMSI/IMEI(SV) to the TCE for trace data correlation.
Observation 6: AMF will look up the data base to correlate with subscriber identities (IMEI(SV)) based on NGAP UE ID, and send corresponding message to TCE.
2.4 RAN UE ID
RAN UE ID was also discussed but not mentioned in the incoming LS, the introduction of RAN UE ID could be seen in [4], whose intention is very clear, i.e. to be transferred between the NG-RAN nodes in order to do correlation of logs for a given UE in case of disaggregated gNB deployment. This identifier can be combined with other IDs present on both E1 and F1. Since it was optional, it is not mandatory to be included, i.e. this RAN UE ID is just kind of optimization measure used internally which is not mandatory to have. In addition, according to [4] and later discussion happened in RAN3, there is a clear consensus that RAN UE ID is used internally within a gNB only for split deployment, not for DC case.
Observation 7: RAN UE ID is used internally within a gNB for only split deployment, which is not mandatory to use. 
3. Discussion
[bookmark: OLE_LINK93][bookmark: OLE_LINK94]Based on the discussions above, we could see that there are no limitations on the availability and usage of the UE identifiers, for both split and DC scenarios, the UE AP ID over different interfaces could be used to uniquely identify a UE specific trace, together with trace reference, RAN UE ID could also be used as an additional/assisted UE identifier, cell trace traffic procedure is use to for both scenarios, and finally over NG interface to trigger AMF to make further correlation and send to TCE,   
Based on above observations and discussions, it is proposed to reply SA5 that:
[bookmark: _Toc423019662][bookmark: _Toc423019947][bookmark: _Toc423020276][bookmark: _Toc423020293][bookmark: _Toc423020301][bookmark: OLE_LINK104][bookmark: OLE_LINK105]It is proposed to rely SA5 that, for management-based trace initiated to gNB for both split and DC scenarios:
a. [bookmark: OLE_LINK97][bookmark: OLE_LINK98][bookmark: OLE_LINK91][bookmark: OLE_LINK92]UE AP ID over different interfaces could be used to uniquely identify a UE specific trace, together with trace reference, RAN UE ID could also be used as an additional/assisted UE identifier for the split deployment.
b. Cell trace traffic procedure is used among different interfaces to transfer trace results to gNB-CU/gNB-CU-CP, and finally over NG interface to trigger AMF to make further correlation and send to TCE.
[bookmark: _GoBack]The draft reply LS could be seen in [2], it is also suggested RAN3 approve this draft LS.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]4. Conclusion
[bookmark: _Toc423020280]In this contribution, we discuss the trace data collection in RAN3 specifications as per the LS from SA5, with the following observations and proposals:
Observation 1: For management-based trace initiated to CU-CP, the CU-CP may propagate the trace task to the gNB-DU and CU-UP depending on the configured trace interfaces for selected UE.
Observation 2: For management-based trace initiated to gNB-DU or CU-UP, the gNB-DU or CU-UP initiate the Cell Traffic Trace on F1 or E1 to trigger the gNB-CU/gNB-CU-CP to send out the Cell Traffic Trace to AMF over NG.
Observation 3: UE AP ID over E1/F1 interface, together with trace ID, is used to be uniquely identify a UE specific trace session over E1/F1 interface.
Observation 4: XNAP UE IP over Xn interface, together with trace ID, is used to be uniquely identify a UE specific trace session over Xn interface.
Observation 5: For management-based trace initiated to CU-CP, the CU-CP will invoke the Cell Traffic Trace message to trigger AMF to send the IMSI/IMEI(SV) to the TCE for trace data correlation.
Observation 6: AMF will look up the data base to correlate with subscriber identities (IMEI(SV)) based on NGAP UE ID, and send corresponding message to TCE.
Observation 7: RAN UE ID is used internally within a gNB only for split deployment, which is not mandatory to use. 
1. It is proposed to rely SA5 that, for management-based trace initiated to gNB for both split and DC scenarios:
a. UE AP ID over different interfaces could be used to uniquely identify a UE specific trace, together with trace reference, RAN UE ID could also be used as an additional/assisted UE identifier for the split deployment.
b. Cell trace traffic procedure is used among different interfaces, and finally over NG interface to trigger AMF to make further correlation and send to TCE.
It is also proposed to agree on the draft reply LS in [2].
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