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1. Introduction

Trace function is an important function that E-UTRAN shall support. In TR R3.018, how to realize this function is still FFS. In LS S5-070085 (R3-070032) from SA5, RAN3 is requested to “piggy back the trace invocation information in traffic messages as early as possible, when designing the messages needed for SAE/LTE.” SA5 furthermore reasons 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]. In the followings, discussion is focused on this issue.
2. Discussion
Subscriber and equipment trace provide very detailed information at call level on one or more specific mobile(s). This data is an additional source of information to Performance Measurements and allows going further in monitoring and optimisation operations [1].
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]. In addition, 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 in LTE/SAE system, there is no soft HO procedure, so Iur INVOKE TRACE message can not be reused. 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, the CN is not involved in the HO procedure, just informed about it’s completion, 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, it is suggest 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 to target eNB in HANDOVER REQUEST message;
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, OMC ID, etc. 
When trace function is invoked successfully in target eNB, target eNB can inform source eNB and/or EPC about the successful execution by HANDOVER REQUEST ACKNOWLEDGE message and/or HANDOVER COMPLETE message respectively. When trace function is invoked unsuccessfully in target eNB, target eNB can also inform source eNB and/or EPC this failure in HANDOVER REQUEST ACKNOWLEDGE message and/or HANDOVER COMPLETE message respectively. 
In HANDOVER REQUEST ACKNOWLEDGE message and HANDOVER COMPLETE message, some parameters should be added for the trace function: 
-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 to target eNB in HANDOVER COMPLETE ACK message;
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, another message which can piggyback trace parameters is HANDOVER COMPLETE ACK message. After having received HANDOVER COMPLETE message, EPC can piggyback trace parameters in HANDOVER COMPLETE ACK message to the target eNB. Similarly, all trace related parameters should be included in HANDOVER COMPLETE ACK message. Thus there is no need for a separate message like CN Invoke Trace message in UMTS.
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 should be transferred in HANDOVER REQUEST message.

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 update the intra-LTE HO procedure, which is based on R3-062020 [6], to the following as input to 36.300.
********************CHANGE START********************

4.1.1. 10.1.2
Mobility Management in LTE_ACTIVE

The Intra-E-UTRAN-Access Mobility Support for UEs in LTE_ACTIVE handles all necessary steps already known from state of the art relocation/handover procedures, like processes that precedes the final HO decision on the source network side (control and evaluation of UE and eNodeB measurements taking into account certain UE specific area restrictions), preparation of resources on the target network side, commanding the UE to the new radio resources and finally releasing resources on the (old) source network side. It contains mechanisms to transfer context data between evolved nodes, and to update node relations on C-plane and U-plane.

4.1.1.1. 10.1.2.1
Handover

The intra E-UTRAN HO in RRC_CONNECTED state is UE assisted NW controlled HO, with HO preparation signalling in E-UTRAN. The figure below depicts the basic handover scenario where neither MME nor UPE changes.

4.1.1.1.1. 10.1.2.1.1
C-plane handling:

The HO procedure is performed without EPC involvement, i.e. preparation messages are directly exchanged between the eNodeBs. The release of the resources at the source side during the HO completion phase is triggered by the eNodeB.
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Figure 10.1.2.1: Intra-MME, intra-UPE HO

Below is more detailed description of the intra-MME, intra-UPE HO procedure:

0
The UE context within the source eNodeB contains information regarding roaming restrictions which where provided either at connection establishment or at the last TA update. 

1
The source eNodeB entity configures the UE measurement procedures according to the area restriction information. Measurements provided by the source eNodeB entity may assist the function controlling the UE's connection mobility.

2
UE is triggered to send MEASUREMENT REPORT by the rules set by i.e. system information, specification , etc.    

Note:
step 2 requires more detailed input from RAN1/2.

3
Source eNodeB makes decision based on MEASUREMENT REPORT and RRM information to hand off UE. 

4
 The source eNodeB issues a HANDOVER REQUEST message to the target eNodeB entity passing necessary information to prepare the HO at the target side (UE X2 signalling context reference at soure eNodeB, UE S1 EPC signalling context reference, target cell ID, RRC context, SAE bearer context, trace related parameters). UE X2 / UE S1 signalling references enable the target eNodeB to address the source eNodeB and the EPC. The SAE bearer context includes necessary RNL and TNL addressing information, QoS profiles of the SAE bearers and possibly the AS configurations of these bearers (FFS). Trace related parameters provide full information and invoke target eNB to perform trace function.
5
Admission Control may be performed by the target eNodeB dependent on the received SAE bearer QoS information  to increase the likelihood of a successful HO, if the resources can be granted by target eNodeB. The target eNodeB configures the required resources according to the received SAE bearer QoS information and reserves a C-RNTI.. 

6
Target eNodeB prepares HO with L1/L2 and sends the HANDOVER REQUEST ACKNOWLEDGE to the source eNodeB.HANDOVER REQUEST ACKNOWLEDGE includes new C-RNTI, possibly some other parameters i.e. access parameters, SIBs, etc., and RNL/TNL information for the forwarding tunnels, if necessary, and includes Trace Recording Session Information, Result, Cause etc which indicate whether trace function have been invoked in target eNB successfully or not.
Steps 7 to 13 provide means to avoid data loss during HO and these means are detailed in 10.1.2.1.2 and 10.1.2.3.

7
The UE receives HANDOVER COMMAND (new C-RNTI, possible starting time, target eNodeB SIBs etc) and is commanded by the source eNodeB to perform the HO. It is probable that UE needs to acknowledge reception of the HANDOVER COMMAND with RLC acknowledgment procedure.

8
After expiry of starting time in HANDOVER COMMAND, UE performs synchronisation to target eNodeB and then starts acquiring UL timing advance. 

9
Network responds with UL allocation and timing advance.  

10
When the UE has successfully accessed the target cell, the UE sends the HANDOVER CONFIRM message (C-RNTI) to the target eNodeB to indicate that the handover procedure is completed for the UE.. The target eNodeB verifies the C-RNTI sent in the HANDOVER CONFIRM message. 

Note:
Acknowledgment of HANDOVER CONFIRM by the target eNodeB on RLC layer is FFS in RAN2

11
The EPC is informed that the UE has changed cell. The UPE switches the downlink data path to the target side and can release any U-plane/TNL resources towards the source eNodeB.  In this message, trace Recording Session Information, Result, Cause etc should be conveyed to indicate whether trace function have been invoked in target eNB successfully or not ;
12
The EPC confirms the HANDOVER COMPLETE message with the HANDOVER COMPLETE ACK message.

13
By sending RELEASE RESOURCE the target eNodeB informs success of HO to source eNodeB and triggers the release of resources. The timing for the target eNodeB to send this message between steps 10 and 12 is FFS. 

14
Upon reception of the RELEASE RESOURCE message, the source eNodeB can release radio and C-plane related resources associated to the UE context. 

Note:
Details on updating of roaming/area restriction information within E-UTRAN in the course of the HO procedure are FFS

The handling of outstanding uplink and downlink data upon inter-eNodeB handover is described in 10.1.2.3.

********************CHANGE END***********************
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