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1 Introduction
During RAN2#66bis, it was decided that the RLF behaviour needs to be improved for Rel-9, especially due to improved support for telephony services. Two alternative solutions were provided in RAN2#66bis, but neither was agreed, and the exact mechanism for improving the RLC behaviour was left for email discussion. 

This document contains the summary of the email discussion [66b#13] LTE: Improvement of RLF timer handling.
2 Description of solutions
2.1 Alternative 1: dedicated signalling for RLF timers
In this alternative, the timers can also be configured using dedicated signalling.  The UE only maintains one set of radio link failure related timers. When a new bearer is added, or an old bearer is removed, the eNB can update the values of the radio link failure related timers to match the QCI with most stringent requirements.

After detecting a radio link failure, the UE will try to perform a re-establishment using the currently configured set of timers. If re-establishment is not successful, both UE and eNB will release all radio bearers using existing radio link failure procedure. This and the existing NAS recovery procedures are untouched and remain as in Rel-8.

This approach requires modifications to 36.331 to provide dedicated signalling of T301, T310, T311 as well as for N310 and N311. 
Draft CRs for this alternative are provided in [1].

2.2 Alternative 2: individual timers per radio bearer
In this alternative, a new timer, T312, (similar to T311, time to re-select a cell) can be configured per DRB  using dedicated signalling and the UE maintains one radio link timer per bearer. The timer(s) is started when the RRC Connection Re-establishment procedure is initiated. Once the timer expires, both UE and eNB will locally release the radio bearer for which the timer expired. 
When T311 expires, the UE will declare radio link failure and will release the RRC Connection and initiates NAS recovery as today. Note that this implies that T312 for each bearer is shorter than T311.
If the UE re-selects a cell while T311 is still running, the remaining radio bearers are re-established.  In this solution it is also necessary to synchronize the UE and NW of the active radio bearers during the successful RRC Connection Re-establishment because the timers on the network and UE cannot be guaranteed to run synchronously. In addition to alternative 1 above this alternative allows termination of voice call without affecting other services during short radio outage at the expense of some additional complexity.
This approach requires modifications to 36.331 to provide dedicated signalling of a new timer per radio bearer, as well procedural support for this timer and for UE to provide the list of remaining radio bearers in the re-establishment. 
Draft CRs for this alternative are provided in [2]
2.3 Alternative 3: individual NAS timers per bearer

3 In this alternative a new timer, T312, is maintained in the NAS layer. The timer value per bearer (similarly as in alternative 2) is signalled by NAS whenever a new bearer is established. When RLF is detected (i.e. at T310 expiry), RRC will indicate to NAS "RLF detected", after which the NAS layer can start the timers. When RRC reestablishment is successful, RRC can indicate to NAS "RLF recovered" so that the timers can be stopped in the NAS layer.Comparison and support
	
	Alternative 1
	Alternative 2
	Alternative 3

	Comments
	Simpler

Timer value needs to be set based on the requirement for the highest priority DRB, which may not be the DRB with most stringent delay requirement. However, this is an eNB implementation issue
	Timer values can be set independently to most appropriate values for all DRBs


	Allows NAS level release of bearers. This allows NAS recovery of GBR bearers and solves charging issues (both actual charging in the network and user perception).


Supporting companies for alternative 1: Qualcomm, NSN, LGE, Ericsson, ST-Ericsson
Supporting companies for alternative 2: 

Supporting companies for alternative 3: Docomo

Open issues:

During RLF, customers will not be able to communicate, and may initiate claims to recover charges for the call.

If the network releases the GBR bearers “quickly”, as allowed by all three mechanisms, the operator will not overcharge the customer. However, unless the UE also releases the GBR bearers on NAS level, they will be preserved until the UE finds a suitable cell and performs NAS recovery. Only upon reception of the response message (TAU accept) from the MME, the GBR bearers are released. During this time, the user will not be able to communicate, although the terminal indicates it is still under connection. In alternative 3 this issue can be solved. In addition alternatives 1 and 2 can possibly be modified to address this issue.
4 Conclusion and way forward
During the discussion, a new alternative (Alternative 3: individual NAS timer per bearer) was proposed to address the user perception issue highlighted in section 3 (user cannot know if the charging of the GBR service has been stopped in the NW). 
Even though majority of the companies expressed a preference for Alternative 1, the new proposal and possible solutions for the user perception issue should be discussed in RAN2. 
It is proposed that RAN2 discusses the alternatives and decides on the way forward in RAN2#67.
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