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First change
5.2.4	Trace administrative messages 
5.2.4.1	Introduction
The following administrative messages are defined for trace management purposes:
- Trace Session Start
- Trace Session Stop
- Trace Recording Session Start
- Trace Recording Session Stop
- Trace Stream Heartbeat (streaming only)
- Trace Session Not Started
- Trace Recording Session Not Started
- Trace Recording Session Dropped Events
- Trace File Open (file based only)
- Trace File Close (file based only)
- Trace File Abnormal Closed (file based only)
- Trace Recording Session Throttled Start
- Trace Recording Session Throttled Stop

5.2.4.2	Trace Session Start administrative message
The Trace Session Start administrative message shall be used to convey the start of a Trace Session (see 3GPP TS 32.422 [3] for details). The  Trace Record in this case may have zero-size payload. The value of the traceRecordTypeId field in the  Trace Record Header is set to "TRACE_SESSION_START". The start trace session administrative message is not used for signalling based activation as there is no separate trigger for starting the session and the trace recording session.
5.2.4.3	Trace Session Stop administrative message
The Trace Session Stop administrative message shall be used to convey the stop of a Trace Session (see 3GPP TS 32.422 [3] for details). The Trace Record in this case may have zero-size payload. The value of the traceRecordTypeId field in the Trace Record Header is set to "TRACE_SESSION_STOP".The stop trace session administrative message is not used for signalling based activation as there is no separate trigger for stoping the session and the trace recording session.
[bookmark: _Toc44690796][bookmark: _Toc51853330][bookmark: _Toc90656043]5.2.4.3a	Trace Recording Session Start administrative message
The Trace Recording Session Start administrative message shall be used to convey the start of a Trace Recording Session (see 3GPP TS 32.422 [3] for details). The Trace Record in this case may have zero-size payload. The value of the traceRecordTypeId field in the Streaming Trace Record Header is set to "TRACE_ RECORDING_SESSION_START".
[bookmark: _Toc44690797][bookmark: _Toc51853331][bookmark: _Toc90656044]5.2.4.3b	Trace Recording Session Stop administrative message
The Trace Recording Session Stop administrative message shall be used to convey the stop of a Trace Recording Session (see 3GPP TS 32.422 [3] for details). The Trace Record in this case may have zero-size payload in the normal case, For the abnormal case, the trace record should include the reason for the session stop. One of the reasons could be overloaded. The value of the traceRecordTypeId field in the Streaming Trace Record Header is set to "TRACE_ RECORDING_SESSION_STOP".
[bookmark: _Toc36138430][bookmark: _Toc44690798][bookmark: _Toc51853332][bookmark: _Toc90656045]5.2.4.4	Trace Stream Heartbeat administrative message
The Trace Stream Heartbeat administrative message may be used in absence of the captured trace data and other administrative messages from the MnS Producer to the MnS Consumer. The message is intended to indicate that a streaming trace connection is alive and does not indicate whether there is an ongoing Trace Session or not.
Transport protocol level keep-alive mechanisms may be used as an alternative (e.g. use of Ping and Pong WebSocket frames in IETF RFC 6455 [40]) and are out of scope of the present document.
5.2.4.5	Trace Recording Session Not Started administrative message
The Trace Recording Session Not Started administrative message shall be used to convey that a trace recording session could not be started. For example, the number of simultaneous UE traces may be limited so that UE traces are not started when this limit is reached. It includes the detailed reason as string in the payload.
5.2.4.6	Trace Recording Session Dropped Events administrative message
The Trace Recording Session Dropped Events administrative message shall be used to convey the number of dropped trace records. The message provides indication that trace records are dropped from a particular trace recording session. It includes the number of trace records dropped in the payload.
[bookmark: _Toc90656048]5.2.4.7	Trace File Open administrative message
The Trace File Open administrative message shall be used to convey that trace file is opened for trace recording at the start of ROP period. The message provides indication when a file is opened.
[bookmark: _Toc90656049]5.2.4.8	Trace File Close administrative message
The Trace File Close administrative message shall be used to convey that trace file is closed for trace recording at the end of ROP period. The message provides indication when a file is closed.
[bookmark: _Toc90656050]5.2.4.9	Trace File Abnormal Closed administrative message
The Trace File Abnormal Closed administrative message shall be used to convey that trace file is closed abnormally. For example, the trace file is closed due to resource constraint such as out of memory.
[bookmark: _Toc90656051]5.2.4.10	Trace Recording Session Throttled Start administrative message
The Trace Recording Session Throttled Start administrative message shall be used to convey that the lower priority trace records are missing. A possible reason is due to overload condition for a Trace Recording Session. The Trace Record in this case may have zero-size payload or include which kind of contents are missing. The value of the traceRecordTypeId field in the Trace Record Header is set to "TRACE_ RECORDING_SESSION_THROTTLED_START".
[bookmark: _Toc90656052]5.2.4.11	Trace Recording Session Throttled Stop administrative message
The Trace Recording Session Throttled Stop administrative message shall be used to convey that throttling is cleared for a Trace Recording Session. The Trace Record in this case may have zero-size payload. The value of the traceRecordTypeId field in the Trace Record Header is set to "TRACE_ RECORDING_SESSION_THROTTLED_STOP".
[bookmark: _Toc51853333][bookmark: _Toc90656046]5.2.4.x	Trace Session Not Started administrative message
The Trace Session Not Started administrative message shall be used to convey that a trace session could not be started.  It includes the detailed reason as string in the payload.




Second change

[bookmark: _Toc36138455][bookmark: _Toc44690821][bookmark: _Toc51853357][bookmark: _Toc90656076][bookmark: _Hlk149756125]Annex G (normative):
Trace Record Protocol Buffer (GPB)
[bookmark: _Toc51853358][bookmark: _Toc90656077]G.1	Transport Protocol Payload Format
The payload of one transport protocol message can carry one or more trace records as specified in clause 5.1. For GPB trace payload, the overall encoding format shall adhere to the following rules:
-	Each trace record is encoded as a single TraceRecord GPBv3 message following the schema in clause G.2.
-	Each TraceRecord message is preceded by a length field indicating the size in bytes of the following GPB message. This length field is encoded using the GPB ‘varint’ wire format.
-	If the transport message payload includes multiple trace records, the length field for the next TraceRecord message shall immediately follow the preceding message.
-	No extra padding (unused bytes) is allowed anywhere in the transport message payload.
NOTE:	The total length of the transport message payload is assumed to be available but encoding of this value is specific to the transport protocol in use. 
G.2	Trace Record Protocol Buffer (GPB) definitions
Normative GPB Trace Record schema, defined per clause 5.2:

syntax = “proto3”;

/* Trace Record per 3GPP 32.423 specification.
 * v16
 */

enum TraceRecordType {
    NORMAL = 0;
    TRACE_SESSION_START = 1;
    TRACE_SESSION_STOP = 2;
    TRACE_RECORDING_SESSION_START = 3;
    TRACE_RECORDING_SESSION_STOP = 4;
    TRACE_STREAM_HEARTBEAT = 5;
    TRACE_RECORDING_SESSION_DROPPED_EVENTS = 6; 
    TRACE_RECORDING_SESSION_NOT_STARTED = 7;
    TRACE_FILE_OPEN = 8;
    TRACE_FILE_CLOSE = 9; 
    TRACE_FILE_ABNORMAL_CLOSED = 10; 			
TRACE_RECORDING_SESSION_THROTTLED_START = 11;
TRACE_RECORDING_SESSION_THROTTLED_STOP = 12;
TRACE_SESSION_NOT_STARTED = 13;
}
message GlobalGnbId {
    bytes plmn_identity = 1;
    int64 gnb_id = 2;
}


message TraceRecordHeader {
  int64  time_stamp = 1;
  string nf_instance_id = 2;
  string nf_type = 3;
  bytes trace_reference = 4;
  bytes trace_recording_session_ref = 5;
  TraceRecordType trace_rec_type_id = 6;  
  optional bytes ran_ue_id = 7;  
  optional string payload_schema_uri = 8;
  GlobalGnbId global_gnb_id = 9;
  map<string, string> vendor_extension = 10;
}

message TraceSessionStart {  
  map<string, string> vendor_extension = 1;
}

message TraceSessionStop { 
  map<string, string> vendor_extension = 1;
}


message TraceRecordingSessionStart {
map<string, string> vendor_extension = 1;
}

message TraceRecordingSessionStop {
  string reason = 2;
  map<string, string> vendor_extension = 1;
}

message TraceStreamHeartbeat {
  map<string, string> vendor_extension = 1;
}

message TraceRecordingSessionDroppedEvents {
  int64 number_of_dropped_events = 1;
  map<string, string> vendor_extension = 2;
}

message TraceRecordingSessionNotStarted {
  string reason = 1;
  map<string, string> vendor_extension = 2;
}

message TraceFileOpen {
map<string, string> vendor_extension = 1;
}

message TraceFileClose {
map<string, string> vendor_extension = 1;
}

message TraceFileAbnormalClosed {
  string reason = 1;
  map<string, string> vendor_extension = 2;
}

message TraceRecordingSessionThrottledStart {
  string reason = 1;
  map<string, string> vendor_extension = 2;
}
message TraceRecordingSessionThrottledStop {
  map<string, string> vendor_extension = 1;
}

message TraceSessionNotStarted {
  string reason = 1;
  map<string, string> vendor_extension = 2;
}


message CommonTracePayload {
  oneof record_payload {
    TraceSessionStart trace_session_start = 1;
    TraceSessionStop trace_session_stop = 2;
    TraceRecordingSessionStart trace_recording_session_start = 3;
    TraceRecordingSessionStop trace_recording_session_stop = 4;
    TraceStreamHeartbeat trace_stream_heartbeat = 5;
    TraceRecordingSessionDroppedEvents trace_recording_session_dropped_events = 6; 
    TraceRecordingSessionNotStarted trace_recording_session_not_started = 7;
    TraceFileOpen trace_file_open = 8;
    TraceFileClose trace_file_close = 9;
    TraceFileAbnormalClosed trace_file_abnormal_closed = 10;
TraceRecordingSessionThrottledStart trace_recording_session_throttled_start = 11;
	TraceRecordingSessionThrottledStop trace_recording_session_throttled_stop = 12;
    TraceSessionNotStarted trace_session_not_started = 13;
 }
}

message TraceRecordPayload {
  optional int64 payload_size = 1;
  bytes binary_payload = 2;
}
message TraceRecord {
  TraceRecordHeader header = 1;
  TraceRecordPayload payload = 2;
}

message StreamingTraceRecord {
  TraceRecord record = 1;
  optional CommonTracePayload administrative_message = 2;
}






