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1         Decision/action requested

Discussion and approval requested
2 References

[1]
S5-101506
, Output of discussions on requirements for management of UE based network performance measurements, SA5#71
3 Introduction

At the last SA5#71 meeting a number of requirements have been agreed on UE selection options for UE based network performance measurements and the requirements have been captured in [1]. It is still to be determined, however, how the existing cell traffic trace and UE/subscriber trace methods can be applied for this purpose and whether they need some extensions to fulfill the requirements.

In this contribution we discuss the use of UE/subscriber trace and cell traffic trace for the different use cases of UE based network performance measurements and identify any necessary extensions in the corresponding trace functions.
4 Discussion 
As it has been stated in [1] the operator shall be able to select UEs for UE based network performance measurements based on 

· IMSI

· IMEI

· geographical location (cell basis)

· device capabilities,

and any combinations thereof. 

The particular selection criteria impacts how the activation of the trace shall be done, e.g., whether it should be originated from MME or from eNB. We can classify the different trace activation options, as required by the different UE selection cases based on

· whether the trace trigger is coming from the eNB or MME and

· whether the selection criteria can be evaluated by the triggering node alone or other nodes need to be involved as well (i.e., whether MME or eNB can evaluate the selection on its own or both MME and eNB are needed for the evaluation).

For example, in case of pure IMSI based selection the trace trigger will come from the MME down to the eNB and then to the UE. Similarly, in the case of IMSI based selection combined with cell and/or UE capability criteria the trigger can originate from the MME but the evaluation of the selection criteria has to be done at eNB level as well. In other cases the trigger shall originate from the eNB, e.g., in case of cell based selection. 

We can see that the different use cases may require different ways of trace activation, which will impact whether the UE/subscriber trace or the cell traffic trace method would be suitable to use. In what follows we evaluate these two ways of tracing in order to determine their applicability from the use cases point of view and to identify any potentially needed enhancements.

4.1 Use of UE/subscriber trace

The UE/subscriber trace is always initiated from the EPC and has been primarily designed for tracing based on IMSI and IMEI. Therefore, it would be most suitable for those use cases of UE based network performance measurements where the UE is selected based on IMSI/IMEI. 

More specifically, for the following UE selection options the UE/subscriber trace shall be used:

· Selection based only on IMSI or IMEI: In these cases the UE selection criteria can be evaluated by the MME alone without the eNB being involved. The trace for the selected IMSI or IMEI is configured in the MME (or HSS) and when the selection criteria gets satisfied for a particular UE, the MME invokes a signaling based trace trigger toward the eNB, which will be further propagated to the UE.

At handovers the trace context is passed to the next eNB and the UE continues to report according to the configured measurements until the MME deactivates the trace.

· Selection based on IMSI/IMEI combined with cell and/or device capabilities: A trace is configured for the given IMSI/IMEI in the MME (or HSS) as in the previous case and when the given subscriber appears in the MME it triggers a trace toward the eNB. The trace trigger includes the selection criteria for the eNB (cell and/or device capabilities). The eNB evaluates its own selection criteria and when satisfied it propagates trace trigger toward the UE. 

At handovers the trace context is passed to the next eNB, which evaluates the eNB related part of the trigger and deactivates the trace at the UE if selection conditions are no longer satisfied.

4.2 
Use of Cell trace

In case of cell trace, the trace is initiated from the eNB and involves the UEs that are located in the particular cell. As the scope of the trace is limited to the particular cell, the trace trigger is not propagated to other nodes, e.g., when the UE moves to a new cell. This implies that the cell trace approach could be the suitable choice for UE selection options where the selection involves cell or device capabilities.

Therefore, it is proposed to use the cell trace for the following use cases.

· Selection based on cell and/or device capabilities: The selected cells are configured for cell traffic trace, potentially including device capabilities conditions. A cell configured for tracing invokes a trace trigger toward UEs in the cell, assuming that device capabilities conditions are satisfied (if they have been specified at all). 

The eNB notifies the MME about the UEs that have been selected for tracing in order the MME can perform the trace session ID to IMSI mapping and signal it to the trace collection entity.

As a result of no trace propagation in cell trace, the trace becomes deactivated at the UE after a handover. The next eNB may trigger the trace again, if it has been configured with cell trace.
5 Proposal
Based on the evaluation of the trace methods above we make the following proposals for the management of UE based network performance measurements.

Proposal 1: Support the management of UE based network performance measurements both in the UE/subscriber trace and in the cell traffic trace methods.

Proposal 2: Extend the trace activation signaling on the S1 and X2 interfaces with E-UTRAN specific UE selection conditions.
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