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1
Introduction
The behaviour of the UE upon detecting Radio link failure was discussed at the last meeting and some issues remained open for further discussion. This contribution addresses some of the open issues.

2
Discussion of open issues
2.1
RLF detection and recovery
After detecting a radio link problem the UE will start either timer T310 or a counter. Upon their expiry the UE consideres the RL problem as radio link failure. However, the criteria used by the UE to detect a RL problem and RL recovery are subject of ongoing RAN1 discussions. 
2.2
T310 or counter

After detecting the RL problem either a timer (T310) or a counter can be used representing the time available for RL recovery. The timer is a solution similar to UMTS but the handling of DRX periods in active state make the timer less absolute. Different length of DRX periods would impact the the time between RL problem detection and RLF. By a counter solution the number of failed receptions of packets could be counted but this assumes DL transmission and RL problems would not be detected correctly in transmission gaps.
We propose to wait for an agreement how to detect a RL problem before we decide on timer versus counter.
2.3
Impact of cell reselection scenarios on MSG3 and MSG4
As captured in the stage 2 description [1] four mobility scenarios can be distinguished with respect to RLF. All these cases require a contention based random access procedure as described in [1]. In the following only msgs 3 and 4 are discussed. For msg3 it can be discussed whether RRC CONNECTION REQUEST or RRC CONNECTION RECONFIGURATION REQUEST shall be used. For msg4 the possibilities seem to be a 2 step mechanism like for initial access using a reduced msg for contention resolution and SRB setup (RRC CONNECTION SETUP) as well as a reconfiguration msg (RRC CONNECTION RECONFIGURATION) and a 1 step mechanism using RRC CONNECTION RECONFIGURATION only.
a) UE reselectes the same cell

In this case the UE context is still available in the eNB and reconfigurations might not be needed immediately. With these assumptions there is no difference between one and two step mechanisms. It should be remembered that the RRC CONNECTION RECONFIGURATION msg needs also an ID for contention resolution, which is not currently there.
b) UE reselectes the a different cell of the same eNB

This case is similar to case a)

c) UE reselects to a cell of a prepared eNB

Also in this case the UE context is still available in the source eNB. As the eNB has assumed a successful HO to the target eNB a reconfiguration msg to the UE might be more needed than in the 2 cases above. For this reason we can assume that a one step mechanism avoids an additional DL msg. 

d) UE reselectes to a cell of an unprepared eNB

As the target eNB has no valid UE context this case is quite similar to the initial access. Although a one step mechanism would be sufficient to perform contention resolution and all needed reconfigurations the contention resolution would be different to the agreed procedure for the initial access. Our preference for this case is therefore the two step mechanism.
Summary:

In order to align procedures and keep different RLF cases transparent for the UE it would be good to have only one mechanism for all cases. Additionally to resemble as much as possible normal initial access cases it would be good to keep RLF procedure as close to normal initial access as possible. Thus we propose to use two step mechanism for RLF recovery RACH access i.e. MSG3 with RLF specific UE_ID (C-RNTI of old cell + cell/eNB id) and any other RLF specific fields. Then contention resolution would be solved with similar mechanism as for initial access i.e. RRC CONNECTION SETUP with having the UE_ID from the RRC CONNECTION RECONFIGURATION REQUEST. 

2.4
If UE selects a cell of a different eNB that is not prepared shall it go via RRC_IDLE before T311 expires?
As UE is not necessarily aware which cells are prepared, in case the source eNB prepared several targets, it would be good to keep similar mechanism for this case i.e. UE performs same RLF recovery procedure for this case as for any other RLF recovery case. When NW answers to the RLF recovery it will indicate whether it has context for UE or not.  If there is no context available in the cell UE will discard any existing RRC contexts and re-establish them as instructed by the new eNB. Furthermore as the UE is not aware of an eNB ID it can not distinguish between reselecting a new cell of the same eNB and reselecting a new cell of a new eNB.
2.5
MSG3 with fixed or variable size
It is proposed to send RRC CONNECTION RECONFIGURATION REQUEST for msg3 in all cases and not to send RRC CONNECTION REQUEST as the UE will stay RRC_CONNECTED. As agreed in [1] msg3 conveys the C-RNTI used in the cell where radio link failure was detected and the physical layer identity of that cell. Furthermore a NAS msg is not included. As the C-RNTI and identity of the cell are of fixed size we propose to agree on fixed size for msg3.

2.6
Size optimised MSG4 for contention resolution?

In 2.3 the discussion of the different mobility scenarios showes that for scenarios a) and b) the difference between optimised and not optimised solution might be minor. For case c) reconfigurations can be expected while case d) is quite similar to initial access.  If we try to optimise different msgs 4 will be needed for the mobility cases. However if we assume the two step procedure consisting of an optimised msg4 for contention resolution and SRB setup as well as a separate reconfiguration msg, if needed, we get a single procedure for all cases. Mainly case c) would benefit from avoiding the additional optimised msg4 for contention resolution but we assume that the case of failed HO does not occur such frequently. We therefore propose to align the contention resolution handling after RLFwith that of initial access and use RRC CONNECTION SETUP.
2.7
RRC CONNECTION RECONFIGURATION on CCCH

As agreed at the last meeting step 4 of the RACH procedure shall always use CCCH. We propose to keep this agreement also for the case of RLF handling.

2.8
Contention resolution by MAC or RRC

To simplify the procedures we propose to align with the initial access case and rely on RRC contention resolution.
3
Conclusion
We have analyzed some open questions on RLF handling and propose the following:

· Postbone the discussion on radio problem detection and recovery as well as timer versus counter until RAN1 has finished their analysis

· The UE shall keep RRC contexts in all RLF related mobility cases 
· Msg3 is always RRC CONNECTION RECONFIGURATION REQUEST and has fixed size

· Use an optimised msg4 for contention resolution similar to the initial access case

· It needed a reconfiguration msg can be sent afterwards which uses CCCH always
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