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1 Introduction

The requirement of trace functionality in LTE/SAE system has been discussed in SA5. In up-to-date TR32.816 [1], SA5 has agreed the requirement that air interface (RRC) signalling is better to be traced early [3]. That is, to find faults in the air interface signalling, it would be beneficial to start trace of air interface (RRC) signalling earlier than it is started for UMTS. To meet this requirement, RAN3 should consider some improvement of the existing trace mechanism to make earlier signalling trace possible.
This contribution tries to provide some analysis on tracing early RRC messages for problem finding and anomaly statistics, especially the first RRC request message.
2 Discussion
1) Trace recording Start in UMTS
In UMTS, general methods of trace recording are management-based and signalling-based. Whatever standard method is used in UMTS, early RRC signalling messages could not be recorded immediately for possible problem checking and fault finding until Iu connection is established. In addition, a common solution that RNC stores all received messages for all UEs in advance is not considered as an effective method because more memory and computing resources are needed while large number of UEs are traced simultaneously occasionally.
2) Trace recording Start in LTE
In LTE, it is agreed [5] that UE contacts the network using a Radio Resource Connection Request message containing NAS equivalent information for "Service Request". With the new characteristic, it is possible to trace subsequent RRC messages except the first RRC request message in LTE. But may the first RRC message be omitted to be recorded? Our analysis is as follows:

a. By analyzing data conveyed by the RRC signaling in UMTS, there is a possibility that the first RRC request message encounters some problems. It may be from air interface or incorrect configuration. The first RRC message from UE may contain some basic or important IEs which may provide important clues for trouble shooting, probably such as establishment cause, mobility state indicator and measured results on RACH, etc. For example, according to the trace report of establishment cause for some UEs, the system can understand the abnormal status sometime and make appropriate adjustment of resource allocation.
Actually, methods of resource optimization in UMTS are usually used to decrease this abnormal rate from air interface. Taking it for granted that the first RRC message has not any problem is not suitable. So it is better to include all air interface (RRC) signalling messages for exact trouble analysis and statistics.
b. Since there is a large motivation of earlier RRC trace including the first RRC message while current procedures in SAE/LTE can not satisfy this requirement, it is worth discussing whether there are good solutions that can meet it. In last RAN3 meeting, we have presented a simple UE-involved method [7] for earlier RRC trace.
In this method, when the trace function for a UE needs to be activated/deactived, the CN can send a trace indication information to the UE through existing NAS message. Then this trace indication information can be piggybacked in e.g. the RRC Connection Request message to eNB for immediate ON/OFF of UE trace within the eNB. Independent of if the UE is in LTE_IDLE or LTE_ACTIVE (see Appendix 2 in [7]), UE will get the trace flag activation/cancellation in time and notify eNB to do the proper action. This method needs little transport resource to transfer necessary trace indication to UE. As shown in the appendix for this document, the volume of the trace information can be minimized to only a single bit. UE also needs minimal storage resource to save trace indication. The secure transfer and storage of trace indication as well as anti-hacking consideration have also been discussed in [7].
3 Conclusion
It is proposed that SAE/LTE shall meet the requirement that all RRC message can be traced including the first RRC message and how to meet this requirement should be considered.
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