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1. Introduction

Improvements to RLF handling are being currently discussed in RAN2 in email discussion [66b#13], and the issue was originally raised in [1]. This paper addresses the issues raised in the email discussion regarding some of the proposals.
In this paper, we argue that there are two separate problems that need to be addressed. The first problem relates to QoS and packet loss over real time services, while the second problem relates to user experience in an out-of-coverage scenario. 

2. Problems to be addressed
2.1. Problem 1: “RLF timer settings”
RLF timer setting is a procedure that adds robustness to the system in case the mobility control messages from the network are lost due to bad quality of signal to the serving cell.  When RLF is detected, UE initiates re-establishment at a suitable cell. This re-establishment procedure is typically slower and less efficient than network controlled mobility.
Handling of temporary fade: In case the signal from the serving cell fades temporarily, it is desirable to not initiate the re-establishment procedure because the serving cell signal is going to recover, and the more efficient network controlled mobility can be invoked.  This argues for setting the RLF timer to a somewhat long value to use the more efficient network initiated cell change as much as possible. 
Recovery from messaging failure: For a UE with a real time service, while the serving cell signal is degraded, there is a gap in service. This gap could become annoying to the user depending on the gap length and the nature of the real time service. For such applications, it is desirable to initiate the re-establishment procedure quickly, and prevent the UE from remaining with a deeply faded cell. This argues for setting the RLF timers to a somewhat short value.
For the reasons listed above, real time and best effort users should be given different RLF timers (e.g. T310). Real-time users can benefit from a short timer value, while best effort users are better suited to a longer value.  

However, as discussed in [2] that Rel-8 LTE allows a single broadcasted value of the RLF related timers and counters, that is used by all UEs served by a cell. Setting a short timer value will cause excessive re-establishment signalling for the best effort users, while a longer value will case service quality degradation for real time users.
Proposal 1: Allow per-user signalling of RLF timers (Alternative 1 in email discussion [66b#13]).

2.2. Problem 2: “Are you still there?”

Problem 2 has been described during email discussion, using the example of VoIP service, and may be applicable to some other types of service also.  This problem arises when the UE is unable to receive service for a somewhat long duration of time (few seconds), but the user does not get any UI level feedback of service stoppage. 
This can be annoying to the user for the following reasons

a. User may be saying “are you still there”, and getting no answer

b. User may still see the call-duration counter being incremented on the device screen, and get the impression that the call is still being charged. Note that Rel-8 design already handles the excessive charging issue on the network side, and problem ‘b’ here is specific to the user side.
Note that problem 2 occurs on the time-scale of several seconds, and is different from the RLF triggers that just indicate a temporary signalling failure problem (typical values for T310 are a second or less).

Solving such problems will clearly need support from other WGs. One option is to solve this problem at the application layer, and use SIP keep alive signalling or RTP signalling for the UE application to discover it is out of coverage. However, our understanding is that this is undesirable due to the overhead associated with keep alive signalling.

In Rel-8, we have AS level indications already present to inform NAS of connection problems. After RLF recovery (i.e. RRC Re-establishment) fails, the UE sends a cause value to NAS in order for NAS to trigger NAS recovery. Depending on the outcome of NAS recovery, the NAS layer will get to know if the radio environment of the UE remains bad. Thus, NAS already has all the information needed to determine the occurrence of the problem. 
Proposal 2: Existing UE internal indications from AS to NAS are sufficient for NAS to know about the coverage or connection problems, and no new AS to NAS indications are needed.
There has also been some discussion regarding the autonomous termination of certain EPS bearers when the UE detects the out of coverage scenario. Also, timers may need to be specified for use by NAS to determine how long to wait before some action is taken. It is recommended that these issues be debated in RAN2 only if CT1/SA2 request some specific feedback.

Proposal 3: Issues relating to the deactivation of EPS bearers, the exact method for delivering the indication to the applications level, and the timer settings used to detect a problem should be initially discussed in other WGs (CT1/SA2), with discussion in RAN2 only if there is some specific need.
3. Conclusion
The RLF handling problem for Rel-9 was separated into two aspects, and it was proposed that one of these issues be addressed in RAN2, while the other issue does not need any RAN2 change.
Proposal 1: Allow per-user signalling of RLF timers (Alternative 1 in email discussion [66b#13]).

Proposal 2: Existing UE internal indications from AS to NAS are sufficient for NAS to know about the coverage or connection problems, and no new AS to NAS indications are needed.

Proposal 3: Issues relating to the deactivation of EPS bearers, the exact method for delivering the indication to the applications level, and the timer settings used to detect a problem should be initially discussed in other WGs (CT1/SA2), with discussion in RAN2 only if there is some specific need.
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