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1. Introduction

It is asked by LS from RAN3 [1] to extend the RLF report to include the following information when the report is provided after fresh RRC connection setup:
· Information defined for RLF report in R9

· Either E-CGI (1) of the last cell that served the UE (where the RLF happened)

· or PCI (1) and frequency band of the cell that the HO was initialised toward

· E-CGI (2) of the cell that the first re-establishment attempt was made at (if unsuccessful)

· E-CGI (3) of the cell that served the UE at the last HO initialisation

· Time (1) elapsed since the last HO initialisation until connection failure

And extend the RLF report to include the following information when the report is provided after successful RRC connection re-establishment:

· Information defined for RLF report in R9

· Time (1) elapsed since the last HO initialisation until connection failure
So, the definition of Time (1) is the time period between the last HO initialisation and connection failure. And Time (1) should be provided in both cases. This document discusses a scenario that Time (1) can not be calculated based on the current Time (1) definition.
2. Discussion

UE may enter RRC_CONNECTED in a camped cell or a cell according to Inter-RAT cell change order to E-UTRAN procedure. It is possible that after entering RRC_CONNECTED, the UE never performs a handover procedure before the first time connection failure. Then, Time (1) can not be calculated based on the current Time (1) definition. So, it is unclear how to report Time (1) in a RLF report in this case. Figure 1 is the illustration of the scenario.
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Figure 1: The scenario that reporting Time (1) is unclear.
However, Time (1) is an essential parameter in the algorithm provided by RAN3 way forward [2] (shown in annex) which is used to detect the cause of connection failure. If it is possible for the network to detect the cause of connection failure without Time (1), Time (1) does not need to be included in a RLF report in this case. Then, the signalling overhead can be reduced. But an additional algorithm to handle this case needs to be developed.
Option 1:
Time (1) is not included in a RLF report if handover never occurs. Network should be able to detect the cause of connection failure with the absence of Time (1).

Another alternative is to define a method to calculate Time (1) for this case to provide time information asked by RAN3 to ease the complexity.
Option 2:
Define another method to calculate Time (1) for the case that handover never occurs.

One possibility is to set Time (1) to the time period between the UE entering RRC_CONNECTED, e.g. upon reception of RRCConnectionSetup, and connection failure. Then, Time (1) for this case stands for the time that UE in RRC_CONNECTED stays in the serving cell before connection failure. This information should be helpful for the network to detect whether the cause of connection failure is due to too late handover or not. And it may also be helpful for the network to adjust UE measurement configuration. Figure 2 is the illustration of calculating Time (1) based on the new definition.
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Figure 2: Time (1) calculation by applying option 2.
The benefits of option 2 are that the consistent content of RLF report is provided and network only needs one unified algorithm to detect the cause of connection failure. Moreover, it also follows the request from RAN3. Therefore, the option 2 seems preferable.

Proposal. Discuss how to report Time (1) if handover never occurs before connection failure.

3. Conclusion

In the scenario that the UE never performs a handover procedure before the first time connection failure, Time (1) can not be calculated based on the current Time (1) definition and it is unclear how to report Time (1) in a RLF report. There are two options to handle Time (1):
Option 1:
Time (1) is not included in a RLF report if handover never occurs. Network should be able to detect the cause of connection failure with the absence of Time (1).

Option 2:
Define another method to calculate Time (1) for the case that handover never occurs.
Proposal. Discuss how to report Time (1) if handover never occurs before connection failure.

4. Reference

[1] R2-106872, ”Request to enable UE-originated RLF reporting after fresh RRC connection setup”.
[2] R3-103550, ”Way forward for RLF reporting in Rel-10”.
5. Annex - Example algorithm to detect causes of connection failures [2]
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NOTE: In case PCI 1 is reported, its value shall be compared with the PCI of the cell identified with ECGI 2.
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