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1. Introduction

According to LS (R3-070032), SA5 has agreed to have a trace mechanism for SAE/LTE and request RAN3 to “piggy back the trace invocation information in traffic messages as early as possible, when designing the messages needed for SAE/LTE.” SA5 further addresses that “as many problems occur at handover, the trace propagation should be done for all interfaces that are involved in handover, as all traffic interfaces should be able to be traced” [5]. 
This paper proposes a detailed solution to implement trace function in intra-LTE handover procedure.
2. Discussion
In LTE/SAE system, the need for trace functionality is the same as for a UMTS system (non LTE/SAE). Scenarios are described in 32.421 [4]; moreover, the trace should start as early as possible [4][5]. 
As for handover procedure, it is also needed to transfer trace parameters to target eNB and invoke trace recording session as early as possible.
In soft HO procedure in UMTS, trace parameters can be transferred from source RNC to target RNC in Iur INVOKE TRACE message to invoke trace recording session in target RNC. But this procedure can not be reused since there is no soft HO procedure in LTE/SAE system. In hard HO procedure in UMTS, trace reference can be transferred from source RNC to target RNC in RELOCATION REQUIRED message and RELOCATION REQUEST message, and trace parameters can be transferred from CN to target RNC in CN INVOKE TRACE message. But in LTE/SAE system, many Handover procedure is CN not involved, so this mechanism can not be reused either. Hence, a new mechanism for trace function in LTE/SAE system should be given. According to the LS [5] from SA5, which is suggesting that Trace parameters can be piggybacked in traffic messages, two alternative solutions based on piggybacking have been identified and are given in the following:
1). Alternative 1: Transfer trace parameters from source eNodeB;
Because the first message which target eNB receives in the HO procedure is HANDOVER REQUEST message, it is reasonable to piggyback trace parameters in this message to invoke trace function in target eNB as early as possible. These trace parameters can include Trace Reference, UE Identity, Trace Propagation Parameters, etc. 
Source eNB and/or EPC may be informed of whether trace function is triggered successfully or not in target eNB. This information can be piggybacked in HANDOVER REQUEST ACKNOWLEDGE message and/or HANDOVER COMPLETE message respectively. And the information may include the following: 
-Trace Recording Session Information:
indicate trace session and trace recording session ID; 
-Result: indicate success or failure result of invoke trace function;

-Cause: indicate why this trace function failure.
2). Alternative 2: transfer trace parameters from EPC;
If the EPC nodes have the trace parameters, which means eNB trace session is invoked by the EPC originally or the source eNB have ever sent the trace parameters to EPC at some point in time before, some other messages, for example HANDOVER COMPLETE ACK message, from EPC can piggyback trace parameters. Thus there is no need for a separate message, like CN Invoke Trace message in UMTS, either.
3. Comparison and Conclusion

Because the HANDOVER REQUEST message is the first message target eNB receives in HO procedure, whereas HANDOVER COMPLETE ACK message is received later, it is reasonable that trace parameters can be piggybacked in HANDOVER REQUEST to invoke trace recording session in target eNB as early as possible.
In addition, in alternative 2, it is difficult to inform source eNB and EPC whether trace function has successfully been executed or not in target eNB using an existing message.   
So as discussed above, the conclusion can be reached:
1) Trace parameters transferred in HANDOVER REQUEST message is preferable.

2) After trace invoke, target eNB shall inform source eNB and EPC whether trace function has be invoked successfully or not through HANDOVER REQUEST ACK message and HANDOVER COMPLETE message respectively.
4. Proposal
It is proposed for RAN3 to agree on the conclusions in section 3. It is also proposed to agree on the updates for the intra-LTE HO procedure, as described in CR format in R3-070546.
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