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Discussion
1. Introduction
RAN3 has discussed enhancements to detect precise failure events in LTE, and then RAN3 concluded it would be beneficial to identify the UE context in the last serving node. To do this, RAN3 introduced a method to add C-RNTI of the UE in the last serving cell within the RLF report. Furthermore, in order to exclude problems that are not related to UE mobility from the MRO detection, RAN3 asked if RLF report additionally indicates RLF trigger causes such as expiry of T310, MAC RA (Random Access) issue or UL RLC issue [3].
This paper will discuss whether such approach is suitable or not. 
2. Discussion
2.1 Adding C-RNTI within RLF report
In order to identify the UE context in the last serving node, RAN3 discussed several solutions as follows:

· HO identifier based: Network provides a HO identifier (ID) to each UE, which retrieved by network in RLF reports. UE sends its RLF report including the HO ID, if any. The enhanced RLF report is forwarded to the last serving cell. To support ths solution, a new identifier shall be introduced, and some changes are required in both RAN and NW side, e.g. 1) HO Command message need to be updated to include the HO ID; 2) how to design it and the scalability.
· S-TMSI based: S-TMSI is used to identify a UE within a MME group. It is a unique value having 40 bits within a MME pool. eNB obtains S-TMSI from RRC CONNECTION REQUEST sent by UE. The S-TMSI is forwarded to the last serving eNB via RLF INDICATION message. the solution can't cover all scenarios, e.g. 1) if the UE send RANDOM ID in the RRC CONNECTION REQUEST message, the eNB can't get S-TMSI; 2) during HO, the parameter are not forwarded to the target. Furthermore, S-TMSI having 40 bits seems relatively heavy.
· C-RNTI based: C-RNTI is used to identify a UE in a cell, and is 16 bits. UE sends its RLF report with C-RNTI, which is fowarded to the last serving cell. To avoid mismatching C-RNTI with UE context, the serving eNB should not reuse the C-RNTI value during a certain time even though an UE using the C-RNTI left the eNB.
C-RNTI based solution is the simplest and minimizes signalling overhead. Since in most handover failure cases, UE will soon re-connect the neighboring cell or the last serving cell, C-RNTI mismatching is a rare case. Accordingly, C-RNTI is enough to identify UE context in the last serving cell.

Proposal 1: C-RNTI is added into RLF report in order to support MRO enhancement.
2.2 Adding RLF trigger causes within RLF report

The purpose of this addition is to exclude problem not related to UE mobility from the MRO detection. In order to exclude the problem, RAN3 discussed to add RLF trigger causes such as expiry of T310, MAC RA issue or UL RLC issue, within RLF report. 
Regarding UE mobility problem, the current RLF report already includes an IE, i.e., IE connectionFailureType. The existing IE can have two values, i.e 'rlf' or 'hof'. If RLF occurs due to the expiry of T310, RA problem and RLC problem, the IE is set to 'rlf' as shown in the following texts of TS36.331. 
	The UE shall:

1>
upon T310 expiry; or

1>
upon random access problem indication from MAC while neither T300, T301, T304 nor T311 is running; or

1>
upon indication from RLC that the maximum number of retransmissions has been reached:

                ………
3>
set the connectionFailureType to rlf;


The timer T304 starts when the RRCConnectionReconfiguration message including mobilityControlInfo is received. If T304 expires (i.e. handover failure), the IE connectionFailureType is set to 'hof'. 
The UE mobility problem occuring after receiving HO command can be indicated by setting ‘hof’ in the IE connectionFailureType. But, the UE mobility problem can also occur before receiving HO command. For example, T310 expiry can occur by inappropriate HO setting, e.g. at too late HO. On the other hand, both MAC RA problem and UL RLC problem are not related to the inappropriate HO setting, because both problems depend on uplink channel condition while HO setting is usually related to downlink. Accordingly, it might be useful to indicate the RLF trigger causes to identify UE mobility problem. However, with the existing IE connectionFailureType and the downlink cell measurement included in the current RLF report, T310 expiry can be distinguished roughly from MAC RA problem and UL RLC problem. 
If the IE connectionFailureType is set to ‘rlf’ and the downlink serving cell measurement is ‘good’, an uplink problem, i.e., RA problem or RLC problem, would occur rather than T310 expiry, because RA problem or RLC problem is usually associated with uplink channel condition. If the IE connectionFailureType is set to ‘rlf’ and the downlink serving cell measurement is ‘bad’, T310 expiry can be assumed as RLF trigger cause. In that case, the inappropriate HO setting can be investigated as follow-up evaluation. 
From the above observations, the IE connectionFailureType and the DL serving cell measurement can be used enough to exclude the problems not related to UE mobility. Accordingly, it is proposed that
Proposal 2: RLF report does not additionally include the RLF triggers causes such as expiry of T310, MAC RA problem or UL RLC problem.
Conclusion
Proposal 1: C-RNTI is added into RLF report in order to support MRO enhancement.

Proposal 2: RLF report does not additionally include the RLF triggers causes such as expiry of T310, MAC RA issue or UL RLC issue.
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