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1
Decision/action requested

The creation of a distinct CN invoke trace message on the S1 interface
2
References

TR 32.816, TS 32.421

3
Rationale

To allow the instant initiation of the Subscriber trace even when a call is ongoing. With the increasing bandwidth of HSPA and WCDMA it is seen that the traffic models are changing. Ues are becoming more static as more and more users are using mobile broadband for home and office connection. With this change it has been seen that Ues can remain in active mode for a long period of time (many hours) without handing over, releasing or setting up new radio bearers. If one was to try to trace on one of these Ues with the piggyback messaging it may takes several hours before a trace would become active or the scheduling period may end before any trace has been initiated.

To allow an operator to gather the valuable data for such an ongoing call e.g. measurement reports, throughput figures it is necessary to have a distinct CN Invoke trace message. 

4
Detailed proposal

The Proposal is to create a distinct CN Invoke trace message on the S1 interface. This message would contain the same information as the existing piggybacked CN Invoke trace message.

The reason to create this distinct message is to enable the UE subscriber trace to begin immediately when the scheduling period of that UE begins. With the piggyback solution it is only possible to start the trace on a UE which is setting up a new bearer or a new connection. Given the traffic models which suggest that LTE Ues will remain active longer than WCDMA Ues it may take a long time for a UE which was active when the subscriber trace was initiated to have its traces logged. In the worst case the traces would never be logged. Therefore to get the most from the Subscriber trace, to get the WCDMA equivalent capability and to get what a customer would prefer to have there should be a distinct CN invoke trace message on the S1 interface.
This proposal perfectly complements the piggyback CN invoke trace message and both should be possible. The CN which knows the state of the UE can decide which message is best to send in a given scenario.

Below are the updates needed to include this in TR 32.816 and TS 32.421 docs.
5.5.1.3
Trace in LTE/SAE
To minimise the specifcation work for the trace functionality of LTE/SAE:

1) 
Reuse Subscriber and Equipment Trace for LTE and SAE (32.421 [2], 32.422 [3] and 32.423 [4]).


The following general updates are required:



- lists of systems need to be completed with LTE and SAE, where applicable.



- lists of network elements need to be completed with network elements in LTE and SAE, where applicable.



- lists of interfaces need to be completed with interfaces in LTE and SAE, where applicable.


2) 
Reuse Trace IRP for LTE and SAE (32.441 [5], 32.442 [6] and 32.443 [7]).

The following general updates are required:



- lists of systems need to be completed with LTE and SAE, where applicable.



- lists of network elements need to be completed with network elements in LTE and SAE, where applicable.



- lists of interfaces need to be completed with interfaces in LTE and SAE, where applicable. 


3) Do trace parameter propagation over X2 interface (in 32.421 [2] and 32.422 [3]) at handover. At handover between AGW pools (where there is no X2 interface), use the same route as the actual handover signalling for trace parameter propagation.


To find faults in the air interface signalling, it would be beneficial to include trace of the air interface as well.

4) 
Extend trace to also include air interface (RRC) signalling (in 32.421 [2] and 32.422 [3]).

The trace should start as early as possible. It should be started earlier than it is started for UMTS.

5) Include the information in CN INVOKE TRACE (adapted for LTE/SAE) in the "call set up message” from SAE to LTE and within SAE. 
The trace shall be possible to start on ongoing calls as soon as the trace initiation is received in the SAE

6) There shall be a distinct CN Invoke trace message sent when a Trace initiation request is received for an active UE from SAE to LTE.
It should be possible to initiate the trace in one DM and forward the initiation over the Itf-P2P (in order to facilitate Signalling Based Activation from a radio network DM).
It shall be possible to initiate the trace in the Network Manager.

7) Allow also forwarding of trace initiation over the Itf-P2P between DMs.

All trace log data from different nodes and/or DMs should be possible to collect and analyse at a selected location.


8) Include IP address for trace log data to be sent to in the trace initiation.
It should be possible to provide node internal vendor specific data to be recorded.


9) Extend the Trace Depth parameter from 3 to 6 values and add a new File Content Item in TS 32.423 which should be Vendor specific data (which should always be written to the end of the file to enable easy discard of this information by a user who is not able to decode it).

The Trace Depth values would now be:

	Trace Depth
	Meaning

	Minimum
	Recording of some IEs in the signalling messages plus any vendor specific extensions to this definition, in decoded format. 

	Medium
	Recording of some IEs in the signalling messages together with the radio measurement IEs plus any vendor specific extensions to this definition, in decoded format. 

	Maximum
	Recording entire signalling messages plus any vendor specific extensions to this definition, in encoded format. 

	Minimum + Vendor specific data
	Recording of some IEs in the signalling messages plus any vendor specific extensions to this definition, in decoded format + Vendor specific data. 

	Medium+ Vendor specific data
	Recording of some IEs in the signalling messages together with the radio measurement IEs plus any vendor specific extensions to this definition, in decoded format + Vendor specific data. 

	Maximum+ Vendor specific data
	Recording entire signalling messages plus any vendor specific extensions to this definition, in encoded format + Vendor specific data. 


The proposal would be to change this from the 3 values (2 bits) to 8 values (3 bits) leaving the last 2 values spare
TS 32.421

5.3
Requirements for Trace activation

5.3.1
Requirements for Trace Session activation

The high level requirements for Trace Session activation, common to both Management activation and Signalling based activation), are as follows:

-
In the case of a subscriber Trace, the Trace Session will be activated for a certain subscriber whose identification (IMSI in eUTRAN/UTRAN/CS/PS) shall be known in the NEs where subscriber Trace is needed.

-
In the case of a UE Trace, the Trace Session will be activated for a certain UE whose identification (IMEI or IMEISV) shall be known in the NEs where UE Trace is needed. In the case of eUTRAN, niether the IMSI nor IMEISV shall be included in the Trace Parameter Propagation data to the e-NodeB.
-
Trace Session activation shall be possible for both home subscribers and visiting subscribers.

-
There are two methods for Trace Session activation: Management activation and Signalling activation. 

-
Signalling based activation shall be possible by means of a piggybacked CN Invoke trace message in the case of a new connection or new bearer setup 



OR


By means of a distinct CN Invoke Trace message in the case of an active user.
-
For an established call/session within a Network Element, it is optional for the Network Element to start a Trace Recording Session for the associated Subscriber or UE upon receipt of the Trace activation request from the EM.

-
A globally unique ID shall be generated for each Trace Session to identify the Trace Session. This is called the Trace Reference.

-
Trace Session may be activated from the EM simultaneously to multiple NEs with the same Trace Reference (i.e. same Trace Session).

-
The Trace Scope and Depth shall be specified within the control and configuration parameters during Trace Session activation.

-
There can be cases in a NE when it receives multiple Trace Session activations for the same connection (e.g. simultaneous CS/PS connections). In these cases the starting time of the Trace Session Activation and the starting time of the first Trace Recording Session is the same using signalling based activation. For these cases there are two different cases for the Trace Session activation in a Network Element when it receives another Trace Session activation to the same subscriber or MS:

-
If the Trace Reference is equal to an existing one, a new Trace Session shall not be started;

-
If the Trace Reference is not equal to an existing one, a new Trace Session may be started.

-
The EM shall always provide the trace control and configuration parameters to the appropriate NEs at the time of Trace Session activation.

The high-level requirements for Trace Session activation, specific to Management activation, are as follows:

-
In the case of a subscriber Trace, the Trace Session will be activated for a certain subscriber whose identification (IMSI in UTRAN/CS/PS or Private ID in IMS) shall be known in the NEs where subscriber Trace is needed.


In the case of a Cell Traffic Trace, Trace Session activation should be possible for all calls active in a cell or multiple cells without knowledge of the UEs’ identification (IMEI or IMEISV).

-
In the case of a Cell Traffic Trace, Trace Sessions should be activated for all the NEs where Cell Traffic Trace is specified.

The high-level requirements for Trace Session activation specific for Service Level Tracing for IMS are as follows:

The following high-level OMA Service Level Tracing requirements apply [9]:

· [SLT-COM-2] with the following clarification:

-
The OMA term component in the context of Service Level Tracing for IMS shall be understood as IMS NE and UE.

· [SLT-HL-2] with the following clarification:

-
The OMA terms device and component shall be understood as UE and IMS NE, respectively;

-
The IMS NEs HSS, P/I/S-CSCF, AS and UE, apply only.

· [SLT-AC-1] with the following clarification:

-
The OMA term Authorised Actor shall be understood as NE, EM or NM;

-
The OMA term trace indication shall be understood as Start Trigger Event.

· [SLT-AC-2] with the following clarification:

-
The OMA term Service Provider shall be understood as Service Provider;

-
The OMA term marking request shall be understood as the ability to send the Trace Parameter Configuration to either the UE or IMS NE.

· [SLT-AC-6]

· [SLT-AC-7] with the following clarification:

-
The OMA term criteria shall be understood as Trace Configuration Parameters.

























