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1 Introduction

At RAN2#56 Radio link failure was discussed and conclusions from those discussions were captured in TS 36.300 ‎[4]. In the discussions some details were however not concluded and left as FFS. This document tries to close these FFS’s. Further, RAN2 have not addressed failure at handover/network controlled mobility and since that failure case shares similarities with radio link failure this paper also address those aspects.
2 Discussion
2.1 Radio link failure
The first FFS left in current stage 2 for radio link failure concerns what the UE and eNode B procedure should be when the UE returns in the old cell during phase 2.

During this phase (i.e. after T1) the eNode B could have detected that the UE is no longer available to use allocated radio resources, and an interaction between the UE and the eNode B is required to grant the UE new/old resources again. The UE context on the other hand would not be problematic to store for up to T1+T2 (when the UE goes to RRC_IDLE). Also assuming that T2 could be a rather long timer, the UE might have lost synchronisation and timing, and would also have to perform time alignment to continue its prior activity in the cell. Aligning with the current agreed random access procedure seems straight forward, does not require any special random access procedure and is simple for UE implementation. This would ensure both the UE timing and grant the UE with resources.
Proposal 1: The UE does a normal random access after radio link failure
The second FFS for radio link failure, also during phase 2, concerns if the UE should be allowed to select a different cell than the original cell given that this new cell belongs to the same eNode B. This seems like a feasible solution since the context is related to the eNode B and not the cell itself. However, it is then required that the UE knows the network topology and relation between cells and which eNode B that servers a cell. This could be provided by the NW e.g. with system information but then the UE would have to read rather detailed down in system information potentially prolonging the procedure. It can be argued that this should be avoided and that it is better to go to RRC_IDLE and re-start. This is simpler and quicker.

Even if NW topology information would be provided to the UE, the mechanism for the UE to re-gain the connection would be to do the normal random access procedure (i.e. according to proposal 1) which is very similar to the procedure that the UE would do when going via RRC_IDLE so it might not be much quicker.
Proposal 2: The UE goes to RRC_IDLE if it does not find its original cell at radio link failure
2.2 Handover failure

Since the procedure at network controlled handover from a source to a target cell shares some properties with radio link failure, it seems logical to divide also handover into similar 2 phases :
· First phase – UE tries to synchronise and access the target cell, e.g. during a timer T1

· Second phase – UE have aborted the handover since it failed and tries to re-establish the lost connection to the network, e.g. during a timer T2. After the second phase the UE enters RRC_IDLE.
This would harmonise both standardisation and implementation efforts.

Proposal 3: Handover Failure is split into the similar 2 phases as radio link failure and the UE goes RRC_IDLE after the second phase.

Also for handover it is assumed that the T1 timer is relatively short, since this is the time related to a potential service interruption in the user plane, in addition to the time when some special handover resources (e.g. for handover dedicated RACH pre-ambles) are allocated. Given this, any target eNode B resources allocated for a UE performing a handover will be cleared after T1. Meaning the UE can only access the target cell via non handover special resources after T1.

The second question concerning failure at handover is which cells the UE should be allowed to select after T1 expiry. At handover execution the UE context is transferred on X2 from the source eNode B to the target eNode B. I.e. at the beginning of the first phase the UE context should be available both in the source and in the target. Keeping the UE context in an eNode B does not consume any radio resources and storing this for longer time than T1 should not be a problem. If the eNode Bs keeps the UE context for T1+T2, it allows for the UE to select either the source or the target cell during the second phase. Similar as for the radio link failure the UE is not allowed to select other cells without going via RRC_IDLE, even though these cells may belong to the same eNode B as the source or target cell.
Proposal 4: During the second phase of handover failure the UE is allowed to select either the source or target cell without going to RRC_IDLE.
3 Proposal
Based on the discussion in section 2, it is proposed that TS 36.300 is updated according to the following text proposal:

3.1.1 10.1.6
Radio Link Failure

Two phases governs the behaviour associated to radio link failure as shown in Figure 10.1.6:

-
First phase:

-
started upon radio problem detection;

-
leads to radio link failure detection;

-
no UE-based mobility;

-
based on timer or other (e.g. counting) criteria (T1).

-
Second Phase:

-
started upon radio link failure detection;

-
leads to RRC_IDLE;

-
UE-based mobility;

-
Timer based (T2).
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Figure 10.1.6: Radio Link Failure

Table 10.1.6 below describes how mobility is handled with respect to radio link failure:

Table 10.1.6: Mobility and Radio Link Failure

	Cases
	First Phase
	Second Phase
	T2 expired

	UE returns to the same cell
	Continue as if no radio problems occurred
	Activity cannot be resumed without interaction between UE and eNB

UE performs Random Access Procedure according to 10.1.5 


	Go via RRC_IDLE

	
	
	
	

	UE selects a different cell 
	N/A
	Go via RRC_IDLE
	Go via RRC_IDLE


Two phases also governs the behaviour associated to handover failure during network controlled mobility as shown in Figure 10.1.x:

-
First phase:

-
started upon first synchronisation attempt to target cell;

-
leads to handover failure detection;

-
no UE-based mobility;

-
based on timer or other (e.g. counting) criteria (T1).

-
Second Phase:

-
started upon handover failure detection;

-
leads to RRC_IDLE;

-
UE-based mobility;

-
Timer based (T2).


[image: image2.emf]handover command received,

detach from old cell

syn-

chronize 

to new 

cell

no recovery during T

1

no recovery during T

2

goes back to idle

handover failure

RRC_CONNECTED RRC_IDLE

First Phase Second Phase


Figure 10.1.x: Handover Failure

Table 10.1.x below describes how mobility is handled with respect to handover failure:

Table 10.1.x: Mobility and Handover Failure

	Cases
	First Phase
	Second Phase
	T2 expired

	UE enters target cell
	Continue as if no radio problems occurred
	Activity cannot be resumed without interaction between UE and eNB

UE performs Random Access Procedure according to 10.1.5
	Go via RRC_IDLE

	UE returns to source cell
	N/A
	Activity cannot be resumed without interaction between UE and eNB

UE performs Random Access Procedure according to 10.1.5
	Go via RRC_IDLE

	UE selects a different cell than target or source cell 
	N/A
	Go via RRC_IDLE
	Go via RRC_IDLE
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